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JOINT  RESOLUTION  provitlinjj  for  printing  the  Annual  Report  of  the  Commisaioner  of  Agricultiire 

lor  I  lie  year  eighteen  hnndred  and  eighty-four. 

Eeaolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled^  That  there  be  printed  four  hundred  thousand  copies  of  the  An- , 
nual  Report  of  the  Commissioner  of  Agriculture  for  the  year  eighteen  hundred  and 
eighty-  fonr ;  three  hundred  thousand  copies  for  use  of  members  of  the  House  of  Rep- 
resentatives, seventy  thousand  copies  for  use  of  members  of  the  Senate,  and  thirty 
thousand  copies  for  the  use  of  the  Department  of  Agriculture. 

Sec.  2.  That  the  sum  of  two  hundred  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  to  defray  the  cost  of  the  publication  of  said  report. 

Approved  July  1,  1884. 
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THE  COMMISSIONER  OF  AGRICULTURE. 


Department  op  Ageioulture, 

WaahingiOTij  D.  C,  Xovemher  10, 18S4. 
To  the  President  : 

I  respectfully  submit  a  statement  of  the  work  done  in  the  Depart- 
ment of  Agriculture  duriug  the  year  1884. 

During  the.year  the  duties  of  the  Department  have  largely  increased. 
The  extension  of  the  work  of  the  Bureau  of  Statistics  has  furnished  the 
chief  a  large  amount  of  matter,  which  he  has  with  great  diligence  and 
skill  reduced  to  statistical  form  and  embodied  in  a  monthly  report, 
which  has  attracted  great  attention  both  in  this  country  and  in  Europe. 
In  addition  to  Mr.  Moffatt,  wh6  reports  from  London  upon  the  trade 
and  industry  of  Europe,  there  are  ten  thousand  correspondents  of  this 
Department  in  this  country,  who  are  constantly  furnishing  the  materials 
for  the  statistical  estimates  of  the  Bureau.  The  establishment  of  a 
Bureau  of  Animal  Industry  in  the  Department  has  also  added  very 
largely  to  its  duties,  and  the  work  required  by  it  has  been  most  satis- 
£Eu;torily  performed.  The  Bureau  of  Entomology  has  been  most  effi- 
ciently represented  abroad  by  its  chief,  and  its  investigations  in  this 
country  have  been  conducted  with  great  care  and  success.  I  submit 
extended  statements  of  the  work  of  these  several  bureaus. 

BXTREAU   OF   ANIMAL   INDUSTRY. 

This  Bureau,  established  by  act  of  Congress  approved  May  29, 1884, 
has  been  organized  during  the  year,  and  it  is  now  in  active  and  effi- 
i^ent  operation.    Investigations  have  been  made  in  regard  to  the  ex- 
tent, nature,  and  means  of  combating  outbreaks  of  communicable  dis- 
es  among  the  domesticated  animals  of  the  country  in  the  States  of 
,  Connecticut,  New  York,  New  Jersey,  Pennsylvania,  Maryland, 
finia,  Tennessee,  Kentucky,  Ohio,  Indiana,  Illinois,  Missouri,  Kan- 
Arkansas,  and  Texas.    While  the  prevalence  of  such  diseases  is 
not  much  in  excess  of  what  it  has  been  in  previous  years,  the 
m  of  the  Bureau  has  led  to  a  greatly  increased  number  of 
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demands  for  information  on  the  subject,  and  the  existence  of  dangerous 
diseases  has  been  more  promptly  and  fully  reported  than  heretofore. 

Scientific  investigations  in  regard  to  the  nature  and  cause  of  con- 
tagious diseases  among  animals  have  been  constantly  in  progress,  and 
are  throwing  much  light  on  the  difficult  problems  which  are  encoun- 
tered by  those  who  practically  attempt  to  reduce  the  ravages  of  these 
plagues.  An  extended  microscopic  investigation  of  American  pork  has 
been  made  to  learn  what  foundation  there  was  for  the  charge  of  trichi- 
nous  infection  which  has  been  brought  against  it  in  Europe. 

A  great  mass  of  information  has  been  collected  in  relation  to  the  de- 
velopment and  needs  of  the  various  branches  of  the  live-stock  industry, 
with  a  view  of  enabling  the  owners  of  animals  of  all  kinds  to  escape 
preventable  losses,  and  to  direct  thfeir  efforts  in  the  most  promising 
direction. 

The  practical  direction  of  the  quarantine  system,  which  was  trans- 
ferred to  the  Department  of  Agriculture  by  the  Secretary  of  the  Treas- 
ury in  accordance  with  a  recent  act  of  Congress,  has  been  made  one 
of  the  duties  of  this  Bureau.  The  professional  knowledge  of  the  chief, 
who  must  be  a  competent  veterinary  surgeon,  taken  in  connection  with 
the  information  which  is  being  continually  received  by  this  Bureau  as 
to  the  presence  of  contagious  diseases  in  those  foreign  countries  from 
which  we  import  cattle,  and  the  most  advanced  methods  of  controlling 
these  diseases,  makes  it  peculiarly  appropriate  that  the  protection  of 
American  cattle  from  imported  diseases  should  be  in  the  same  hands. 

In  a  word,  the  labor  of  this  Bureau  has  been  directed  to  prevent  and 
control  communicable  diseases  among  animals  in  this'country,  to  pre- 
vent the  importation  of  such  plagues  from  abroad,  and  to  collect  such 
information  as  is  valuable  to  the  stock-grower  and  necessary  to  the 
profitable  development  and  conduct  of  our  animal  industries,  and  to 
enable  us  to  secure  free  entrance  for  our  animal  products  into  the  mar- 
kets of  the  world. 

Congress  has  provided  for  the  publication  of  fifty  thousand  copies  of 
the  first  annual  report  of  the  Bureau  of  Animal  Industry.  This  report 
will  be  issued  simultaneously  with  this  volume,  and  will  contain  a  va«t 
amount  of  information  of  great  value  to  breeding,  rearing,  and  the 
general  traffic  in  live  stock. 

GARDENS  AND  GROUNDS. 

The  work  of  this  division  consists,  in  part,  in  introducing,  propagat- 
ing, and  distributing  economic  plants,  particularly  of  such  kinds  as 
seem  worthy  of  trial  and  experiment,  both  in  regard  to  congenial  cli- 
mates and  their  probable  value  as  furnishing  economic  industries 
Work  of  this  nature  is  necessarily  of  a  tardy  character,  and  at  best  Ijf 
likely  to  be  somewhat  limited  in  useful  results. 

Testing  new  varieties  of  what  are  known  as  small  fruits  has  been  a 
prominent  and  popular  feature  of  the  work  of  this  division,  but  it  is 
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now  almost  abaiuloiuHl  on  account  of  the  abridged  area  which  can  be 
devoted  to  culture,  and  also  tor  the  important  reason  that  the  exposed 
conditiou  of  the  grounds  and  their  proximity  to  the  city  otter  facilities 
to  depredators  to  destroy  plants  and  rob  them  of  their  fruits  before  they 
can  reach  a  degree  of  maturity  necessary  to  decide  upon  their  merits. 
The  small  area  of  arable  land,  which  is  yearly  encroached  upon  by  the 
erection  of  necessary  buildings,  limits  the  facilities  of  propagating  and 
cultivating  plants  for  distribution ;  but  the  most  is  made  of  it,  and,  to- 
gether with  the  glass  structures  used  for  the  purpose,  an  average  of 
100,000  plants  of  various  kinds  are  annually  produced  and  distributed. 

Among  the  most  notable  introductions  and  additions  to  our  standard 
orchard  fruits,  the  Japan  persimmon  may  be  mentioned.  Satisfied  as 
to  the  sui)erior  value  of  this  fruit,  wherever  it  can  be  planted  in  a  suit- 
able climate,  importations  have  been  made  from  time  to  time,  and  for 
several  years  past,  from  its  native  country.  The  earliest  of  these  impor- 
tations, made  some  fifteen  years  ago,  were  disseminated  over  a  wide 
range  of  territory,  in  order  to  fully  test  the  hardiness  and  fruiting  capac- 
ity of  the  plants  in  different  climates  and  localities.  After  this  had 
been  virtually  determined,  the  more  recent  and  more  valuable  importa- 
tions have  been  distributed  only  in  localities  where  the  plants  can  sur- 
vive in  all  seasons,  and  where  the  fruit  can  be  produced  in  perfection. 
This  fruit  is  now  being  extensively  propagated  and  plant^ed  with  a  view 
to  profitable  culture,  and  it  is  quite  probable  that  in  a  few  years  it  will 
be  familiar  in  our  markets. 

The  citrus  family  of  plants  has  been  and  is  receiving  considerable 
attention.  The  constant  inquiries  for  information  regarding  oranges, 
lemons,  limes,  &c.,  and  the  demand  for  plants,  has  been  met  as  far  as 
the  Department  has  been  able  to  do  so.  Various  importations  have 
been  made  of  the  best  varieties  obtainable  in  other  countries.  A  small 
but  choice  variety,  known  as  the  Tangierine,  was  early  introduced,  and 
has  become  very  popular  and  of  much  commercial  value  in  orange- 
growing  localities.  Subsequently,  plants  of  a  variety  imported  from 
Bahia  were  distributed  about  twelve  years  ago,  and  in  California  it  is 
regarded  and  recognized  as  the  most  valuable  orange  produced  in  that 
State.  It  is  known  in  commerce  as  the  Washington  !N"avel  orange,  in 
order  to  distinguish  it  from  other  2Tavel  oranges,  of  which 'there  are 
numerous  varieties.  Another  valuable  kind,  imported  from  Europe,  is 
named  Melitensis.  This  variety  has  not  been  largely  distributed  as  yet, 
bot  is  expected  to  prove  to  be  distinct,  valuable,  and  popular  when 
better  and  more  extensively  known. 

l%e  importation  of  Eussian  apple-trees  was  made  some  years  ago 
the  Department,  scions  of  which  were  very  extensively  distributed 
I  rymen  and  others,  and  are  now  receiving  much  attention,  as 
lection  includes  many  varieties  which  are  considered  by  orchard- 
be  of  great  value  in  regions  where  apple  culture  had  hitherto 
unprofitable.    These  hardier  kinds  resist  much  cold,  and  have 


8  REPORT   OP   THE   COMMISSIONER    OF   AGRICULTURE. 

therefore  beeu  iustramental  iu  exteuding  the  culture  of  this  fruit  into 
northern  regions  where  other  varieties  have  failed. 

Native .  grapes  and  strawberries  are  propagated  to  some  extent. 
These  are  mostly  distributed  in  newly-settled  localities,  and,  as  they 
bear  fruit  at  an  early  age,  are  specially  useful  in  introducing  fruit 
culture  among  pioneer  farmers. 

The  records  of  this  Department  indicate  that  the  commencement  of 
fruit  culture  in  States  now  famous  for  their  productions  in  this  line  has 
been  significantly  due  to  the  early  distribution  of  plants  through  its 
agency. 

The  progress  of  the  tea  plants  at  the  station  near  Summerville,  S.  C, 
is  reported  by  the  superintendent  as  being  perfectly  satisfactory.  The 
plants  are  now  large  enough  to  afford,  during  the  early  summer  of  next 
year,  leaves  in  sufficient  quantities  to  warrant  an  effort  at  tea  manu- 
facture, if  such  an  operation  may  be  deemed  necessary. 

That  the  Chinese  tea-plant  can  be  grown  over  a  large  portion  of  the 
United  States,  and  that  good  teas  have  and  can  again  be  made  from 
such  plants,  are  facts  which  are  not  matters  for  dispute  or  surmise^  but 
whether  teas  can  be  produced  of  standard  qualities  to  meet  the  require- 
ments of  commerce,  and  in  sufficient  quantities  and  at  a  cost  which  will 
be  profitable  to  the  planter  and  to  the  manufacturer  at  the  prevailing 
prices  of  that  commodity,  are  questions  which  have  not  been  practi- 
cally demonstrated  on  a  proper  scale.  But  the  factors  of  successful 
tea  production  in  other  countries  are  well  understood ;  and  it  is  equally 
well  recognized  that  in  some  essential  conditions  (a  principal  one  being 
a  deficiency  in  the  average  rainfall)  there  is  sufficient  reason  for  caution 
in  planting  the  large  area  which  makes  success  possible  even  in  the 
most  favorable  climates.  The  capability  of  growing  the  plant  has  not 
for  half  a  century  back  been  a  question  of  doubt  in  all  localities  where 
the  thermometer  does  not  reach  a  lower  point  than  from  eight  to  ten 
degrees  above  zero. 

The  demand  for  semi-tropical  and  tropical  plants,  from  residents  of 
the  warmer  climates  of  this  country,  increases  yearly.  These  demands 
are  somewhat  perplexing,  for  the  reasons  that  seeds  of  the  plants  called 
for  are  rarely  to  be  found  iu  commerce,  and  are  therefore  difficult  to 
l)rocure  iu  reliable  condition;  ;iud,  again,  demands  are  made  for  many 
species  of  plants  which  the  Department  is  perfectly  well  convinced  can- 
not bo  grown  advantageously  in  any  part  of  the  United  States. 

The  hardiness  of  tropical  plants  depends  upon  the  altitude  of  their 
native  habitats.  Altitude  and  latitude  are  almost  synonymous  terms 
in  plant  life.  Tropical  plants,  if  taken  from  high  altitudes  on  mountain 
slopes,  will  stand  severe  colds  and  even  frosts,  and  are  therefore  fitted 
to  grow  in  what  might  be  comparatively  quite  northern  latitudes. 

The  climates  of  the  Uuited  States  are  peculiar  in  the  respect  that 
even  the  most  northern  State  has  a  summer,  more  or  less  lengthy, 
which  is  strictly  tropical  in  its  temperature.    During  this  period  the 
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tbsrmometer  will  average  as  high  a  range  as  in  strictly  tropical  coun- 
tries. ThiB  tropical  period  lengthens  a«  we  proceed  southward,  until 
Soathem  Florida  is  reached,  where  it  extends  to  about  eleven  months 
out  of  the  twelve  which  constitute  the  year.  But  this  period,  more 
or  less,  of  cool  weather,  liable  to  an  occasional  freeze,  is  sufficient  to 
to  destroy  all  vegetation  which  is  strictly  tropical  in  its  nature.  It  is 
therefore  only  by  experimental  tests  that  the  adaptability  of  plants  to 
climates  or  locations  other  than  their  native  ones  can  be  truly  demon- 
strated. With  this  view,  it  is  proposed  to  continue  the  introduction, 
as  far  as  practicable,  of  all  plants  whose  economic  value  entitle  them 
to  recognition. 

BUREAU  OF  STATISTICS. 

With  the  increase  of  area  in  cultivation  and  of  variety  in  production 
the  work  of  collecting  statistics  of  agriculture  in  this  country  is  con- 
stantly enlarging.  The  rapidity  of  agricultural  progress  and  the  local 
irregularities  of  its  movement  tend  to  increase  its  difficulty  and  dimin- 
ish its  accuracy;  on  the  other  hand,  a  growing  public  appreciation  of 
its  importance  is  a  means  of  higher  efficiency,  as  well  as  its  surest 
guarantee. 

The  field  work  of  this  branch  of  the  department  service  is  obviously 
a  matter  of  observation,  comparison,  and  estimate,  and  not  an  actual 
count  of  a  census.    The  swift  changes  of  the  alternating  seasons  must 
be  summed  up  with  instant  celerity;  their  effects  on  ultimate  produc- 
tion must  be  discounted  with  practicable  closeness  before  the  crops  are 
matured.    An  accurate  report  of  a  harvest  as  soon  as  it  is  gathered  is 
stale  news  for  the  public  or  interested  buyers.    It  is  the  aim  of  the 
Statistician  to  keep  abreast  of  the  expectations  of  the  day  in  instanta- 
neous crop  reporting.    There  are  nearly  ten  thousand  selected  observers 
in  the  ranks  of  the  reporters  to  the  Department  and  to  the  State  agents, 
who  are  selected  with  reference  to  their  judgment  and  means  of  local 
observation.    They  are  officers  of  agricultural  societies,  or  men  of  mark 
in  agricultural  experience  and  general  intelligence.    Their  accuracy  and 
reliability  are  manifestly  enlarged  with  increasing  experience.    This  is 
attested  by  their  returns,  which  exhibit  greater  unity  and  reasonable- 
ness of  statement  from  year  to  year.    Formerly  the  averages  of  returns 
of  yield  per  acre  were  uniformly  too  high ;  now  they  approach  a  figure 
t  is  nearer  the  test  of  actual  measurement.    The  prevalent  custom 
averaging  the  actual  results  of  the  harvest,  as  in  the  case  of  thrashers' 
Is,  is  one  means  of  aiding  the  public  judgment  of  what  an  average 
I     ly  is.    There  are  many  evidences  of  a  better  understanding  among 
of  the  value  and  necessity  of  agricultural  statistics  to  them-. 
to  the  consuming  masses,  to  political  economy  and  the  science 
emment. 

i  be  impossible  to  realize  the  development  of  our  agriculture 

me  aid  of  statistical  investigation,  which  shows,  according  to 

.  of  the  Statistician,  that  in  two  decades,  between  1860  and 
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1880,  the  value  of  meats  increased  from  $300,000,000  to  $800,000,000; 
of  corn,  from  $360,680,878  to  $694,818,304  j  of  wheat,  from  $124,635,545 
to  $436,968,463 ;  of  hay,  from  $152,671,168  to  $400,505,783;  of  dairy 
products,  from  $152,350,000  to  $352,500,000;  of  cotton,  from  $211,616,025 
to  $271,636,121,  and  other  products  in  proportion,  more  than  doubling 
the  aggregate  of  value,  increasing  it  from  $1,600,000,000  to  $3,600,000,000 
in  round  numbers.  With  good  prices  the  current  production  of  the 
agriculture  of  the  United  States  can  be  little  short  of  four  billions  of 
dollars ;  and  the  values  are  those  of  the  home  markets,  and  net  of  the 
eastern  commercial  cities  or  ports  of  exportation. 

The  investigations  of  the  past  year  show  a  tendency  to  farther  in- 
crease of  the  area  of  corn  and  cotton  and  of  most  of  the  principal  crops 
of  the  country.  The  wheat  area  is  so  much  beyond  the  requirements 
of  consumption  in  this  and  other  countries  as  to  depress  the  price  to  a 
point  unprecedented  in  recent  years,  favoring  at  certain  points  the  use 
of  wheat  in  feeding  for  pork  production.  The  cause  of  this  super- 
abundance is  two-fold — first,  the  extension  of  settlement  in  the  north- 
western prairies  and  the  dry  plains  of  the  Pacific  coast;  and,  second, 
the  extraordinary  period  of  comparative  failure  of  European  wheat  for 
several  consecutive  years.  The  progress  of  settlement  must  be  less 
rapid  hereafter,  and  already  the  lean  years  of  Europe  have  been  fol- 
lowed by  comparative  plenty. 

These  facts  of  products*  and  prices  point  to  the  sharp  necessity  of 
adapting  production  to  consumption,  to  supply  food  products  now  im- 
ported, to  give  remunerative  employment  to  agricultural  labor  and  food 
in  variety,  and  cheapness  to  consumers. 

The  present  year's  history  of  crop  growth,  in  the  records  of  this  Bu- 
reau of  the  statistics  of  agriculture,  indicates  a  production  above  the 
average,  a  season  of  peculiar  prosperity,  with  no  serious  failures. 
Drought  alone,  in  a  portion  of  the  producing  area,  has  wrought  some 
reduction  of  the  rate  of  yield.  The  cotton  crop  has  been  somewhat  in- 
jured  by  this  cause,  yet  the  crop  promises  nearly  6,000,000  bales.  Corn 
apparently  averages  about  26  bushels  per  aere,  which  is  about  the 
average  of  the  prior  period  of  ten  years,  giving  a  crop  not  heretofore 
exceeded  in  absolute  quantity.  Wheat  has  made  a  yield  of  fully  13 
bushels  per  acre,  and  a  product  exceeding  500,000,000.  The  supply  of 
cereals  will  average  fully  60  bushels  for  each  inhabitant.  Potatoes  of 
both  kinds  are  fairly  abundant,  and  other  products  generally  in  full 
supply.  Altogether,  the  year  is  one  of  positive,  if  not  exceptional, 
fatness. 

This  Bureau  has  been  active  during  the  year  in  the  work  of  collecting 
and  co-ordinating  the  official  statistics  of  State  departments,  boards  of 
agriculture,  and  of  commercial  organizations,  and  exploring  the  domain 
of  fact  in  all  departments  of  agricultural  effort  and  experiment.  lu 
addition  to  the  work  of  our  duplicate  system  of  domestic  crop-report- 
ing, the  effort  to  obtain  early  information  of  European  crop  production 
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aaid  Bopply  has  been  successfal.  Onr  agent  in  London  is  gradually 
eattending  and  perfecting  his  machinery  for  collection  of  desired  and 
prompt  information.  The  Division  of  Eailroad  Transportation  has  also 
been  efficient  in  tlie  work  of  reporting  changes  of  rates  of  transportation, 
to  which  it  WB8  assigned  by  direction  of  Congress. 

BUREAU  OF  BOTANY. 

During  the  past  year  the  work  of  this  Boreau  has  been  prdsecnted 
with  vigor. 

Very  namerons  inquiries  from  correspondents  of  the  Department  re- 
lating to  plants,  seeds,  fruits,  grasses,  &c.,  have  been  properly  consid- 
ered and  and  answered. 

An  increased  interest  in  the  subject  of  agricultural  and  other  grasses 
has  been  manifested,  and  numerous  inquiries  have  been  received  from 
different  parts  of  the  country  for  such  information  on  that  subject  as 
woold  enable  farmers  and  others  to  obtain  a  knowledge  of  the  common 
cultivated  and  wild  grasses  occurring  in  the  various  sections  of  th£ 
country.  In  order  to  meet  this  demand,  the  botanist  has  prepared  a 
pamphlet  on  the  "Agricultural  grasses  of  the  United  States,'^  to  which 
is  added  a  paper  on  their  "  Chemical  composition,"  by  the  assistant 
chemist,  and  this  pamphlet  has  been  published  by  the  Department.  It 
is  believed  that  this  work  will  supply  a  widely-felt  want  on  this  subject. 
.  The  work  of  improving  and  perfecting  the  herbarium  has  been  steadily 
earned  forward,  and  very  important  additions  have  been  made  to  it  by 
oontribntions,  exchanges,  and  purchases.  One  large  box  of  botanical 
specimens  has  been  received  from  the  Museum  of  Natural  History  of 
Paris,  France.  One  box  containing  over  800  specimens  has  been  for- 
warded to  the  same  institution.  Also,  one  box  of  800  specimens  has 
been  sent  to  the  Boyal  Herbarium  of  St.  Petersburg,  Eussia,  and  other 
packages  to  prominent    specialists  in  Europe  and  this  country. 

The  work  of  distribution  of  our  duplicate  specimens  to  agricultuml 

eo       es  and  other  institutions  of  learning  has  been  continued.  Among 

1        3  to  whom  such  duplicates  have  been  sent  are  the  following :  The 

Ck>lo]     .o  Agricultural  College,  at  Fort  Collins;  the  Ogontz  School, 

tgomery  County,  Pennsylvania ;  the  Hillsdale  College,  Michigan, 

the  Media  Academy,  Media,  Pa.    Several  boxes  of  sections  of  our 

ive  woods  have  been  distributed  as  follows :  One  box  to  the  Perkins 

]       i     ion  for  the  Blind,  Boston;  one  box  to  the  Media  Academy, 

Pa;  one  box  to  HiUsdale  College,  Hillsdale,  Mich.;  one  box  to 

i  Northwestern  University,  Evanston,  lU.;  and  one  box  to  P,  H. 

J       ley,  esq.,  New  York  City. 

BUEEAU  OF  CHEMISTRY. 

^  the  past  year  the  Bureau  of  Chemistry  has  been  engaged  in 
ng  investigations  and  miscellaneous  work: 
c     tinnation  of  the  study  of  American  cereals  with  reference  to 
Son  of  the  grains,  their  relation  to  moisture,  variation  in 
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size,  &c.,  as  influenced  by  environment.  The  eftect  of  diftcreiices  in 
rainfall  and  temperature  in  different  seasons  produces  a  greater  change 
in  the  composition  of  the  grain  than  peculiarities  of  soil. 

2.  A  study  of  the  "Eoller  Milling  Process'^  for  the  manufacture  of 
flour,  especially  with  reference  to  the  hard  spring  wheats  of  the  North- 
west. The  results  comprise  both  a  physical  and  chemical  examination, 
and  are  of  considerable  interest. 

3.  A*series  of  baking  experiments  with  flours  of  different  grades  from 
all  parts  of  the  country,  the  result  of  this  investigation  has  been  to 
show  that  the  weight  of  bread  produced  from  a  given  weight  of  flour  is 
almost  entirely  dependent  on  the  percentage  of  moisture  in  the  flour 
rather  than  upon  the  quality  or  the  amount  of  gluten  in  it.  These  ex- 
periments were  conducted,  primarily,  for  comparison  with  those  of  the 
McDougal  Brothers  in  England  a  short  time  ago,  which  did  not  result 
very  favorably  for  American  flours  as  regards  quantity.  Our  results 
show  a  much  higher  yield  than  was  found  abroad.  The  preceding  work 
has  been  published  iii  detail  in  Bulletin  No.  4  of  this  Bureau. 

4.  The  examination  of  American  dairy  products,  begun  last  year,  has 
been  continued.  Some  of  the  results  will  be  found'in  the  report  of  the 
Chemist. 

5.  An  extended  investigation  of  maple  sugars  and  maple  sirups  has 
been  completed,  showing  the  presence  of  numerous  spurious  or  adulter- 
ated articles  in  the  market. 

6.  An  investigation  of  a  series  of  soils  from  Louisiana  and  some  other 
parts  of  the  country,  with  a  view  to  their  exhibition  at  New  Orleang  at 
the  World's  Cotton  and  Industrial  Exposition. 

7.  A  study  of  the  sugar  industry  of  the  country,  including  experi- 
ments and  practical  work  with  sorghum  here  and  in  Indiana,  Illinois, 
Wisconsin,  and  Kansas,  and  an  exiimination  of  the  status  of  the  beet- 
sugar  industry  on  the  Pacific  coast.  The  Department  has  also  estab- 
lished a  laboratory  on  a  plantation  in  Louisiana  for  the  purpose  of 
making  a  thorough  chemical  investigation  of  the  processes  there  em- 
ployed in  the  manufacture  of  sugar. 

8.  The  miscellaneous  work  increases  very  largely  every  year,  and  our 
facilities  are  hardly  equal  to  the  amount  which  must  be  done.  Since 
our  last  report  between  two  and  three  hundred  analyses  of  fertilizers, 
marls,  minerals,  mineral  waters,  well  waters,  ensilages,  hay,  and  other 
fodders,  have  been  completed,  in  addition  to  our  regular  work.  The 
consideration  of  the  advisability  of  erecting  a  building  suitable  for  the 
use  of  the  Bureau  cannot,  in  view  of  these  facts,  be  long  delayed. 

BUEEAU  OF  ENTOMOLOGY, 

The  work  of  this  Bureau  continues  in  its  various  lines  of  usefulness, 
and  attracts  increasing  attention  from  all  parts  of  the  country.  Th^ 
various  investigations  previously  inaugurated  have  been  continued 
where  not  already  completed,  while  others  have  been  instituted  and 
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carried  on  not  only  at  the  Department,  bat  in  several  different  parts  of 
the  ooontry  by  special  agents,  and  notably  in  California,  Nebraska, 
Indiana,  New  York,  Massachusetts,  Bhode  Island,  and  Maine.  Im- 
portant discoveries  have  been  made  as  to  the  insect  destraction  of 
forest  trees  in  Maine,  the  enemies  of  the  cranberry  and  hop  crops, 
those  affecting  wheat  and  small  grains  in  the  West,  and  those  affecting 
the  orange  and  other  frnit  trees.  These  will  be  found  recordejj  in  the 
report  of  the  Entomologist.  Two  special  bulletins,  containing  some  of 
the  more  practical  results  of  these  investigations,  have  been  published 
daring  the  year,  and  the  fact  that  the  chief  remedies  and  insecticide  ap- 
pliances now  quite  generally  employed  with  satisfaction,  and  constantly 
discossed  and  recommended  in  the  agricultural  press,  have  originated 
daring  my  administration  of  the  Department  very  weU  illustrates  the 
original  asnd  useful  character  of  the  work  emanating  from  this  Bureau. 
TMiile  much  knowledge  of  a  purely  scientific  character  is  naturally  ac- 
quired, I  feel  that  the  chief  end  of  the  Bureau  should  be  to  teach  the 
farmer  to  save  as  much  as  possible  of  the  loss  which  he  often  sustains 
from  insect  injury.  The  present  Entomologist  fully  appreciates  this 
position,  and  has  eliminated,  as  far  as  possible,  such  technical  descrip- 
tions as  would  not  be  appreciated  by  the  mass  of  intelligent  farmers. 

During  the  year  various  questions  relating  to  the  Phylloxera  have 
been  referred  to  the  Department  through  the  Secretary  of  State,  ques- 
tions that  have  chiefly  grown  out  of  the  treaty  of  Berne,  which  has 
caused  much  unnecessary  delay  and  loss  to  both  importers  and  exporters 
of  nursery  stock,  for  it  has  been  shown  that  there  is  no  good  reason  for 
detaining  such  stock  at  the  port  of  New  York  when  destined  for  any 
part  of  the  country  east  of  the  Eocky  Mountains.  The  use  of  kerosene 
emulsion  as  a  remedy  for  this  underground  vine  pest,  proposed  by  the 
Entomologist  a  year  ago,  after  due  experiment,  has  attracted  much  at- 
tention, and,  upon  invitation  of  the  French  minister  of  agriculture,  I 
sent  Professor  Kiley  to  Europe  during  the  summer  to  demonstrate  his 
proposed  methods  of  dealing  with  the  insect,  and  to  learn  what  he  could 
that  would  be  of  benefit  to  our  people,  as  to  the  present  status  of  the 
American  vines  in  France,  and  of  the  Phylloxera  question  in  general. 
He  also  studied  certain  practical  features  of  silk  culture  upon  which 
we  needed  more  exact  knowledge,  and  visited  the  International  Forestry 
Bxhibition  at  Edinburg.  It  is  pleasant  to  know  that  while  much  in- 
formation  that  will  be  useful  to  us  has  thus  been  obtained,  the  benefit 
has  been  mutual,,  to  judge  by  the  appreciative  manner  in  which  the 
recommendations  of  the  Entomologist  were  received,  and  the  honor  con- 

r      on  him  as  a  delegate  from  the  Department.    In  advanced  agri- 
e  all  civilized  nations  have  to-day  so  many  interests  in  common 
incr     ing  recipiocal  relations  become  necessary. 

ireau  has  continued  its  labors  for  the  promotion  of  silk  culture 

Un     id  States  during  the  past  year,  and  has  been  greatly  aided 

of  $15,000  appropriated  at  the  last  session  of  Congress  for 
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the  encouragement  and  development  of  the  industry.  Prior  to  July  1 
the  work  in  connection  with  this  subject  was  performed  by  the  ordinary 
force  of  the  Bureau  and  manuals  of  instruction,  and  silk-worm  eggs 
were  distributed  to  applicants  in  all  parts  of  the  country.  In  accord- 
ance with  the  act  appropriating  the  sum  above  named,  I  have  appointed 
a  special  agent,  who,  under  the  direction  of  the  Entomologist,  will  de- 
vote his  whole  time  to  the  investigation  of  all  subjects  relating  to  "the 
culture  and  raising  of  raw  silk."  These  include,  among  others,  an  ex- 
amination into  the  extent  of  the  interest  already  shown  in  the  industry 
by  the  people  of  the  United  States ;  the  climatic  adaptability  of  our 
country  to  this  art,  and  its  present  sericicultural  resources.  To  these 
may  be  added  a  study  of  the  means  employed  abroad  to  encourage  silk 
raising,  in  which  study  the  division  has  been  greatly  aided  by  certain 
valuable  reports  made  by  our  representatives  abroad  to  the  honorable 
Secretary  of  State. 

Arrangements  have  been  made  for  the  continuation  of  the  distribu- 
tion of  literature,  silk- worm  eggs,  and  mulberry  trees  to  all  such  as  may 
desire  them  during  the  coming  year,  and  to  further  the  establishment 
of  profitable  reeling. 

A  new  impetus  has  thus  been  given  to  silk  culture  by  the  late  act  of 
Congress,  and  the  industry  seems  in  a  fair  way  to  be  added  to  the  list 
of  those  which,  though  at  one  time  considered  essentially  foreign,  have 
become  so  successful  in  our  country. 

The  Entomologist  has  also  prepared  for  the  exposition  at  Kew  Orleans 
an  elaborate  collection  of  injurious  and  beneficial  insects;  of  the  chief 
insecticides  and  insecticide  machinery  and  appliances,  together  with  an 
exposition  of  bee  culture  and  silk  culture. 

BUREAU  OF  FORESTRY. 

The  work  of  this  division  has  been  prosecuted  during  the  present 
year  on  the  plan  adopted  by  me  in  the  reorganization  of  the  division. 
Through  the  agents  in  the  field  circulars  of  inquiry  have  been  sent  out, 
more  especially  to  those  parts  of  the  country  deficient  in  a  natural 
growth  of  trees,  asking  information  as  to  the  kind  of  trees  the  planting 
of  which  has  been  attended  with  success,  as  well  as  those  the  planting 
of  which  has  been  followed  by  failure,  and  the  causes  of  such  failure. 
To  a  large  percentage  of  these  circulars,  amounting  to  many  thousands,' 
replies  have  been  made.  This  information  is  now  in  the  hands  of  the 
printer  and  will  soon  be  available  for  public  use.  Its  publication  will 
be  of  great  economic  value  to  the  country  by  enabling  those  engaged 
in  tree  planting,  the  number  of  whom  is  rapidly  increasing,  to  avoid 
the  mistakes  and  consequent  losses  which  have  hitherto  occurred  for 
lack  of  the  knowledge  thus  given,  and  which  have  often  been  so  dis- 
couraging to  the  planter. 
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The  agents  of  the  Bureau  have  also  been  making  personal  observa- 
tions in  regard  to  important  subjects  connected  ^itb  the  growth  and 
pieflenration  of  our  forests,  the  results  of  which  have  been  reported  to 
the  division  and  will  be  gi^en  to  the  public. 

While  the  destruction  of  our  forests  is  going  on  at  a  constantly  iur 
creasing  and  alarming  rate,  it  is  gratifying  to  know  that  the  work  of 
planting  trees  for  wind-breaks  aud  for  forest  purposes  is  rapidly  increas- 
ing, especially  in  some  of  our  western  States  and  Territories.  From 
Nebraska,  for  instance,  we  have  trustworthy  information  that  not  fewer 
than  4,500,000  trees  have  been  planted  during  the  present  year,  and 
mofe  than  two  thousand  bushels  of  walnut  and  other  tree  seeds.  Con- 
stant inquiries  by  letters  from  all  parts  of  the  country  are  made  of 
the  division  in  regard  to  tree-planting,  requiring  much  time  for  the 
proper  replies,  but  clearly  showing  the  useful  place  which  such  a  division 
holds. 

Continued  investigations  have  been  made  in  regard  to  the  consump- 
tion of  the  forests  both  for  legitimate  purposes  and  by  fire.  The  con- 
sumption for  the  manufacture  of  lumber  is  increasing  in  a  greater  ratio 
than  is  warranted  by  the  increase  of  population  and  the  consequent 
'natural  demand.  The  lumber  market  is  largely  overstocked,  and  the 
process  of  manufacture  continues  to  be  conducted  in  a  wastefhl  man- 
ner, when  the  rapidly  decreasing  source  of  supply  calls  for  the  utmost 
economy  of  material.  At  a  recent  convention  of  lumbermen  at  Chicago, 
representing  an  estimated  capital  of  $500,000,000,  and  called  for  the 
purpose  of  improving  the  condition  of  the  market  by  securing  a  check 
in  the  rate  of  production,  it  was  stated  that  the  stock  of  lumber  then 
on  hand  was  sufficient  to  supply  all  legitimate  demands  for  eighteen 
months  if  not  another  tree  should  be  cut  or  sawn. 

But  the  convention  was  unable  to  effect  any  agreement  for  the  cur- 
tailment of  production,  and  it  was  left  to  go  on  as  individual  interest 
should  determine.    So  far,  therefore,  as  the  forests  of  the  country  are 
in  {irivate  hands,  there  seems  little  reason  to  hope  that  their  rapid  con- 
niption by  the  ax  and  by  fire  can  be  checked.    In  one  of  our  States, 
<     ng  to  the  laws  regulating  the  assessment  of  taxes,  we  are  able  to 
ertain  the  amount  of  forests  relatively  to  the  whole  area  of  the  State 
U        year  to  year  for  thirty  years  past.    The  official  returns  from  that 
e  show  a  steady  diminution  of  the  forest  area  during  that  period, 
not  only  in  the  State  as  a  whole,  but  in  every  county,  with  a  single 
63    option. 
T     great  pine  forests  of  the  Northwest  are  now  depleted  to  such  an 
that  the  Southern  pine  is  brought  into  competition  with  it  in  the 
D  market,  and  perceptible  inroads  have  already  been  made  upon 
^    jt  forests  which  cover  so  large  a  portioiL  of  the  Gulf  States. 
I  reckless  aud  wasteful  methods  of  lumbering  are  pursued 
X  have  so  rapidly  consumed  the  Northern  and  Western  forests. 
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This  condition  of  things  makes  more  imperative  every  year  the  endeavor 
to  preserve  the  forests  which  form  a  part  of  the  public  domain,  and  so 
to  guard  and  control  them  by  law  as  to  make  them  of  gre<itest  and  most 
lasting  benefit  to  the  country. 

Since,  the  appropriation  was  made  by  Congress  for  the  purpose  of 
aiding  the  Centennial  Exposition  at  New  Orleans,  this  Bureau  ha« 
been  engaged  in  the  endeavor  to  exhibit  one  of  the  practical  and  eco- 
nomic aspects  of  forestry  by  securing  for  that  exi>osition  specimens  of  the 
manufactured  products  of  the  forests.  For  this  purpose  wood-working 
factories  in  various  parts  of  the  country  have  been  visited  or  have  been 
reached  by  means  of  correspondence,  and  as  the  result  a  great  variety 
of  articles  of  most  useful  and  interesting  character  have  been  secured, 
which,  when  brought  together,  cannot  fail  to  impress  the  beholder  with 
a  new  sense  of.  the  value  and  importance  of  our  woodlands.  From  the 
toy  that  amuses  the  child  on  the  floor  to  the  ship  that  breasts  tlje  ocean 
storms  in  interchanging  the  commodities  of  the  nations,  the  forests  will 
thus  be  seen  to  minister  to  us  in  ways  almost  innumerable. 

An  instructive  contribution  to  the  New  Orleans  Exposition  will  also 
be  made  by  the  Bureau  in  the  form  of  a  grove  of  living  trees  trans- 
planted from  the  arid  region  of  the  West,  where  it  has  been  held  that 
trees  could  not  be  made  to  grow  on  account  of  the  limited  amount  of 
rainfall.  This  transplanted  grove  will  be  an  ocular  demonstration  that 
the  establishment  of  trees  both  for  ornamental  and  forest  purposes  can 
be  pushed  much  farther  along  the  dry  western  plains  than  has  been 
supposed,  and  will  be  a  great  encouragement  to  their  settlement. 

DEPARTMENTAL  REPORTS. 

Congress,  at  its  last  session,  provided  for  the  printing  of  4C0,000 
copies  of  the  Annual  Eeport  of  the  Department,  and  also  for  the  print- 
ing of  60,000  copies  of  the  First  Annual  Keport  of  the  Bureau  of  Ani- 
mal Industry.  The  following-named  special  and  miscellaneous  reports 
have  been  Issued  by  the  Department  during  the  current  year: 

BUREAU  OF  STAXISTSCS— NEW  SERIES. 

No.  copies 
printed. 

No.  4.  Report  npon  the  numbers  and  values  of  farm  animals,  on  certain 
causes  affecting  wages  of  fann  labor,  and  on  freight  rates  of 
transportation  companies.    February,  1884,  56  pp.,  octavo 11, 000 

No.  5.  Report  on  the  distribution  and  consumption  of  corn  and  wheat,  and 
the  rates  of  transportation  of  farm  products.  March,  1884,  44 
pp.,  octavo 11,000 

No.  6.  Report  of  the  area  of  winter  grain,  the  condition  of  farm  animals, 
and  freight  rates  of  transportaion  companies.  April,  1884,  48 
pp.,  octavo 11,000 

No.  7.  Report  of  the  condition  of  winter  grain,  the  progress  of  cotton  plant- 
ing, and  estimates  of  cereals  of  1883,  with  freight  rates  of  trans- 
portation companies.    May,  1834,^  36  pp.,  octavo 13. 000 
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Ko.  copies 
printed. 

No.  8.  Rejiort  of  acreyage  of  spring  grain  and  cotton,  the  condition  of  winter 
wheat,  and  European  grain  prospects,  with  fi^ight  rates  of 
transportatibn  companies.    June,  1884, 40  pp.,  octavo 11, 000 

Ho.  9.  BeiK>rt  on  the  area  of  com,  potatoes,  and  tobacco,  and  the  condition 
of  growing  crops,  and  on  rates  of  transportation.  Jnly,  1884,  60 
pp.,  ootayo 12,000 

No.  10.  SeiK)rt  on  the  condition  of  growing  crops  and  on  rates  of  transporta-  ^ 

tion.    August,  1884,  36  pp.,  octavo 13,000 

No.  11.  Beport  on  condition  of  crops,  on  w)ieat  in  India,  and  on  freight  rates 

of  transportation  companies.    September,  1884,  88  pp.,  octavo..    13,000 

No.  12.  Beport  on  condition  of  crops,  yield  of  grain  per  acre,  and  on  freight 

rates  of  transportation  companies.  October,  1884,  44  pp.,  octavo.    13, 000 

ENTOMOLOGICAL  BUREAU. 

Balletin  No.  4. — Reports  of  observations  and  experiments  in  the  practical 
work  of  the  division,  made  under  tlie  direction  of  the  Entomologist,  to- 
gether with  extracts  from  correspondence  on  miscellaneous  insects.  Jan- 
uary, 1884,  102  pp.,  octavo 3,000 

CIIKMICAL  BUREAU. 

Bulletin  No.  2. — Diffusion — its  application  to  sugar-cane,  and  record  of  ex- 
]ieriments  with  sorghum  in  1883.  By  H.  W.  Wiley,  Chemist.  January, 
1884,  36  pp.,  octavo 5,000 

Balletin  No.  3. — The  Northern  sngar-caue  industry.  A  record  of  its  progress 
during  the  season  of  1883.  By  II.  W.  Wiley,  Chemist.  April,  1884, 120 
pp.,  octavo.    Accompanied  by  isothermal  charts -.1      3,000 

Bulletin  No.  4. — An  investigation  of  the  composition  of  American  wheat  and 
com.  Second  rex)ort.  By  Clifford  Eichardson,  Assistant  Chemist.  Sep- 
tember, 1884,  98  pp.,  octavo 2,500 

BOTANICAL  AND  CHEMICAL  BUREAUX. 

The  Agricultaral  Grasses  of  the  United  States.  By  Dr.  George  Vasey,  Bot- 
anist of  the  Department  of  Agriculture.  Also,  the  chemical  composition 
of  American  grasses.  By  Clifford  Bichardson,  Assistant  Chemist.  July, 
144  pp.,  octavo,  accompanied  by  120  ftill-page  engravings  of  American 


3,000 


MISCELLANEOUS. 


Froceedings  of  a  National  Convention  of  Cattle  Breeders,  .and  others,  called 
in  Chicago,  DL,  November  15  and  16, 1883,  by  Hon.  George  B.  Loring, 
Commissioner  of  Agriculture,  to  consider  the  subject  of  contagious  dis- 

aease  of  domestic  animals.    86  pp.,  octavo 5,000 

Special  Seport  No.  3. — Mississippi :  its  climate,  soil,  productions,  and  agri- 

oultDnd  capabilities.    By  A.  B.  Hurt,  special  agent.    80  pp.,  octavo 10,000 

eial  Beport  No.  4. — ^The  climate,  soil,  physical  resources,  and  agricultural 

c^abilitiee  of  the  State  of  Maine,  with  special  reference  to  the  occupa- 

n  of  its  new  lands.    By  Samuel  L.  Boardman,  State  agent  of  Maine 

theDep:  of  Agriculture.    60pp.,  octavo 6,000 

B            .  d. — \        proper  value  and  management  of  timber  lands. 
Id                n  of  North  American  forest  trees,  being  papers  read 
Jnitea  states  Department  of  Agriculture,  May  7  and  8, 1884.    48 
«        o 10,000 
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SEED  BUREAU. 


Tabulated  8tatement  Bhotcing  the  quantity  and  kind  of  teed"  it^ued  from 

'-- '        ■  ■•     ■»/' 


^         ^  ^  ^  the  Seed  Bureau, 

AgricuUuj^l  Departmentj  under  the  general  appropriation  act  of  Congress ^  from  July  1, 
1883,  to  June  30,  1884,  inolusite. 


DMOiiptioii  of  leedt. 


VegetoblM  .^ 

Flowan 

Herbs  ir.. 

Tobacco 

Tree 

SoDflower  .... 
Opiam  poppy. 
Pyrethnun  ... 


Field  seeds : 

Wheat 

Oat« 

Com 

Barley 

Buckwheat 

Potatoes 

Rye 

Sorgbum 

Turnip 

Puirar  beet 

M  .1  ii;iol-wurzel 

Grans  . 

Clover 

Cow-pea ....—.... 

Artichoke 

Millet 

liico 


128 

131 

21 

5 

1 

1 

1 
o 


Senators 

and 

Memben  of 

H.of  R. 


Paekagtt. 

2,033.407 

329,135 


105,451 
465 
220 


Textile : 

Cotton 

Uenip 

Flax 

Juto 

Raniio 


4 

1 
1 
2 

1 

3 

7 
2 

•> 

4 
5 
1 
1 
1 


41,802 

6,621 

19,062 

4 

391 

7,610 


Stotifttoal 

corre- 
spondents. 


^aekagtt. 

131,423 

101,760 

50 

401 

139 


State  ooire- 
spondents. 


Paekag€», 
40,670 
29,325 


1,785 

ao 


Iflsoel* 
laneovs  ap- 
plicants. 


OrandtolAL 


Packages. 

146,035 

103, 418 

190 

7,084 

1,056 

345 

36 

228 


li>.  264 
4<i 
52 
12 
62 

4,162 


8.576 
347,482 


21.122 

78,  376 

6 


2 

6,6€2 

M)7 


63 

t'*8 


486  . 
""l  i 


8 
16 


150 


4,441 


10 
•I 


7,678 

3,210 

1,  ri 

258 

288 

432 

1 

4,511 


433 


856 
22 

18 


14 


18 


100 

60 

2,099 

648 

137 

8 

445 

84 


101 

16 

2 

3 


Packages. 

2, 351, 535 

563,638 

249 

114,671 

1,680 

565 

36 

237 


69,290 

9,877 

20,266 

274 

749 

12,229 

1 

34,359 

425.858 

106 

62 

8,834 

1,618 

139 

804 

4,913 

102 


568 

16 
2 
3 


Grand  total 


2,  912, 730 


357,905 


72,450 


279,653 


3,622,738 


The  following  table  exhibits  in  a  condensed  form  the  appropriations 
made  by  Congress  for  this  Department,  the  disbursements,  and  unex- 
pended balance  for  the  fiscal  year  ending  Juno  30,  1884  : 


Object  of  appropiiation. 


Salaries 

Collecting  statistics 

Laboratory 

Purchase  and  distribution  of  seeds,  6ic 

Kxperlmeutal  garden 

Husenni 

Famiture,  cases,  and  rcpaim 

Library  

Investigations  as  to  insects,  ico 

InvoHtigating  the  diseaties  of  swine  .... 
Keclamation  of  arid  and  waste  lands  ... 

Keport  on  forestry 

I'uRtago 

CuDtiugent  expenses • 

Iiiinrovenient  of  gronnds 

Bnilding  (greenhouse) 


Amotiiil 


$127, 640 

80,000 

♦16, 842 

75,000 

7,500 

1,000 

6,000 

1,500 

20.000 

25,000 

*17,656 

10.000 

4,000 

14,000 

8,000 

2.500 


Amount 

Amount  * 

d. 

disbursed. 
1127, 639  87 

unexpended. 

00 

fO  13 

00 

18 

16,829  26 

12  92 

00 

74, 986  48 

13  52 

OU 

7, 486  21 

13  70 

00 

993  51 

6  49 

00 

5, 998  82 

I   18 

00 

1,439  86 

6ti  14 

00 

19, 704  86 

2«5  14 

00 

24.011  85 

9^8  ir* 

13 

10, 286  89 

1, 369  24 

00 

9. 998  30 

1  70 

00 

3,841  48 

158  52 

00 

13, 991  43 

8  57 

00 

7,962  67 

37  33 

00 

2,  r>oo  00 

*  ltM-lu«liii'4  tiii«x|>»'inlwl  baiaiirn  »/ap]in)priH(ioii  fi»r  1H83. 

V rry  ivsinActrn]  ly , 


CommUsUmw  of  Agriculture. 
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Depaetivient  of  Ageicultubb, 

Bureau  op  Ohbmistey, 

November  12, 1884. 

Sir:  rhave  the  honor  to  submit  tho  following  synopsis  of  the  work 
done  in  this  Bureau  during  the  past  year.  That  portion  relating  to  milk 
and  butter  has  been  prepared  by  myself.  The  risumi  of  the  condition 
of  the  sugar  industry  has  been  compiled  from  my  reports  by  Mr.  Clif- 
ford Richardson,  during  my  absence  from  Washington. 
Respectfully, 

H.  W.  WILBT, 
Hon.  GSOBGE  B.  LoEiNG,  Chemist 

Cofnmissioner  of  Agriculture. 


THE  NOETHEEN  SUGAE  INDUSTEY  IN  1883. 

The  results  of  extended  investigation  of  this  industry  in  all  parts  of 
the  country,  and  of  laboratory  and  experimental  mill- work  conducted 
under  my  superintendence  at  Washington,  have  appeared  as  Bulletins 
Nos.  2  and  3  of  the  Chemical  Division. 

The  present  status  of  the  sugar  question,  as  there  defined,  may  be 
understood  from  the  following  abstract  : 

It  is  nearly  thirty  years  since  the  sorghum  plant  was  introduced  into 
tiiis  country ;  but  such  have  been  the  methods  of  investigation  and 
practical  work  that  it  is  not  yet  decided  whether  it  can  be  used  with 
SQCoess  as  a  sugar-producing  plant. 

The  problem  presents  itself  under  two  distinct  heads — tlie.  scientific, 
or  theoretical,  and  the  economic,  or  j)ractical. 

The  scientist,  looking  at  it  from  the  position  of  the  mere  analyst, 
determines  the  fact  of  the  presence  of  sugar  in  the  sorghum,  and,  as  an 

1     igator,  the  adaptability  of  dili'erent  chemical  procedures  to  the 

I       J     ion  of  the  sugar  from  the  cane.    The  economist,  on  the  other 

i,  taking  the  statements  and  methods  of  the  scientist  into  consider- 

loOf  regards  the  problem  merely  as  to  the  possibilities  of  making 

aey  under  the  conditions  placed  before  him.    The  work  of  this  divi- 

has  bt*en  necessarily,  to  a  large  degree,  of  a  piuely  scientific  nature. 

J       results  of  economic  work  in  different  parts  of  the  country  have, 

iver,  been,  as  far  as  possible,  observed  and  gathered  together. 

lETANCB    OP    METEOROLOGICAL    CONDITIONS    FOU     THE     STTGAR 

INDUSTRY. 

ir  x-producing  plants  of  practical  importance — the  tsu'^ar- 

«iu,  tJie  sorghum,  and  the  maple — aresnihMl  U>  v<»rv  iliilWeiit 

itions. 
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The  tropical  cane,  while  it  is  the  richest  of  all,  is  practically  limited 
to  an  extremely  small  belt  in  the  South. 

The  maple  and  beet  are  best  sntted  to  high  temperate  latitudes,  while 
the  sorghum  seems  destined  to  claim  the  middle  temperate  conditions 
for  its  peculiar  field. 

Certain  varieties,  like  the  Amber,  reach  maturity  in  an  extremely 
short  period  of  growth,  and  it  is  possible  that  careful  selection  of  seed 
may  extend  the  range  over  which  the  sorghum  may  be  successfully 
grown,  and  the  belt  of  country  may  become  a  wide  one.  It  should  be 
remembered,  however,  that  this  belt  should  be  bordered  by  lines  of 
isothermacy  and  not  by  parallels  of  latitude. 

In  discussing  the  geographical  limits  of  sorghum  culture  it  has  been 
usual  to  say  that  they  are  the  same  as  for  maize.  This  is  both  true  and 
false — true  in  that  the  early  varieties  of  sorghum  will  grow  as  far  north 
as  our  com,  and  the  late  ones  as  far  south ;  false  in  the  assumption  that 
the  mere  growing  of  sorghum  is  enough  to  insure  success  in  making 
sugar  from  it.  Not  only  must  there  be  time  for  growth  but  also  for 
manufacture.  The  effect  of  cold  weather  on  sorghum  cane  may  bo 
summarized  as  follows : 

(1.)  A  frost  severe  enough  to  kill  the  blades  of  immature  cane  will 
spoil  it  for  sugar-making. 

(2.)  Such  a  frost  on  ripe  cane  will  not  do  it  any  notable  injury. 

(3.)  A  frost  severe  enough  *to  congeal  the  water  in  the  cells  of  the 
cane  will  render  it  unfit  for  sugar-making  immediately  on  the  accession 
of  thawing  weather.  To  determine  the  length  of  the  working  season, 
therefore,  is  to  know  (1)  the  time  of  ripening  of  the  cane,  i,  c,  when  the 
seed  is  hard,  and  (2)  the  time  when  the  first  severe  frost  is  likely  to 
take  place. 

The  shortest  period  of  maturity  is  probably  in  the  neighborhood  of 
100  days,  and  in  the  latitude  of  Chicago  the  working  period  which 
could  be  depended  on  would  not  exceed  six  weeks,  as  early  frosts  are 
possible  in  the  middle  of  October. 

In  length  of  working  season  the  beet  appears  to  have  a  great  advan- 
tage over  sorghum.  As  is  well  known,  the  beet  is  harvested  before  any 
freezing  weather  and  put  in  silos.  Here  it  is  kept  during  the  winter 
months,  or  until  it  is  sent  to  the  mill.  If  the  temperature  of  the  silos 
is  kept  low  enough  the  beets  will  retain  their  sugar  until  the  following 
spring.  Beet-sugar  factories  in  Europe  sometimes  keep  running  until 
March  or  April. 

The  advantage  of  keeping  the  machinery  in  use  for  as  long  a  time  as 
possible  is  one  which  will  be  keenly  appreciated  by  every  manufacturer. 
The  cost  of  a  sugar-factory  plant  is  very  great.  Machinery  is  injured 
more  by  idleness  than  by  use.  The  shortness  of  the  working  season, 
therefore,  becomes  a  difficulty  the  most  serious  to  the  success  of  the 
sorghum  business. 

An  experiment  on  the  preservation  of  sorghum  in  silos  showed  that 
cane  buried  on  the  12th  of  November,  1883,  which  contained  about  0 
per  cent,  of  sucrose  and  3  per  cent,  of  other  sugars,  still  retained  on 
January  14, 1884,  8.39  per  cent,  sucrose,  with  2.36  per  cent,  of  other 
sugars.  On  February  27  there  were  present  7  per  cent,  and  3.13  per 
cent.,  respectively,  and  on  April  1,  6.89  and  3.72  per  cent.  The  value 
of  these  facts  for  the  manufacturer  can  only  be  determined  by  a  prac- 
tical test  on  a  large  scale.  If  there  is  no  means  of  preserving  the  cane 
we  are  again  driven  to  a  selection  of  proper  climatic  conditions  for  quick 
maturity  and  long  working  season.  Cape  May,  K.  J.,  seems  to  be  a 
favorable  locality  in  these  two  respects,  as  proved  by  the  exi)erience  of 
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the  Rio  Grande  Company.  By  following  the  isotherms  of  this  locality 
westward,  a  line  may  be  traced,  south  of  which,  as  far  as  thermal  con- 
ditions are  concerned,  the  caltivation  of  sorghum  for  sugar  can  be  car- 
ried on  with  a  hope  of  success.  Years  of  experience  will  be  necessary 
before  we  are  sufficiently  acquainted  with  other  meteorological  condi- 
tions, finch  as  rainfall,  htimidity^  and  local  circumstances  of  environ- 
ment, to  fix  the  most  favorable  hmits  for  the  culture  of  the  plant. 

The  question  is  equally  an  open  one  with  tiie  be^t,  and  together  with 
sorghum,  a  study  of  the  most  favorable  conditions  of  climate,  soil, 
fertilizers,  and  other  elements  of  environment  will  be  the  problem  of 
the  future. 

SEED. 

The  importance  of  the  best  seed  cannot  be  too  strongly  insisted  on. 
The  beet  industry  of  the  continent  owes  its  success  in  a  large  measure 
to  the  improvement  in  the  root  by  careful  seed  selection  and  cultivaton. 
This  has  hardly  been  attempted  with  sorghum,  and  many  years  of  pa- 
tient work  will  be  necessary  before  the  result  is  felt. 

In  the  same  way  with  the  beet,  it  may  be  necessary  that  a  seed  should 
be  sought  for  this  plant  adapting  it  to  our  soils  and  climate.  At  any 
rate  it  is  evident  tiiat  foreign  seed  will  not  produce  in  our  hot  and  dry- 
summers,  as  a  usual  thing,  a  beet  rich  in  sugar. 

In  California  the  beet  is  a  greater  success  than  elsewhere  in  the 
United  States.  In  fact,  all  the  beet  sugar  made  in  1883-^84  was  at 
Alvarado,  Cal. 

The  following  letter  of  Mr.  E.  H.  Dyer,  superintendent  of  the  Stand- 
ard Sugar  Keflnery,  Alvarado,  Cal.,  will  show  the  character  of  the  work 
which  is  doing  in  California  with  the  sugar  beet :    ' 

H.  W.  WiLKY,  Esq., 

Chemist,  Department  of  Agriculture,  Washington,  D,  C: 

Dkab  Sm :  Yours  of  5tli  instant  received.  In  answer  to  yonr  inquiry  in  regard  to 
the  amount  of  sugar  made  in  campaign  1883-'84,  will  state  that  our  whole  product 
has  not  yet  been  marketed.  We  only  had  beets  enough  to  run  about  ninety  days,  ow- 
ing to  the  unusually  dry  season  that  preyented  the  farmers  from  sowing  only  about 
one-half  the  usual  acreage.  We  sent  to  market,  however,  1,027,826  pounds  white  re- 
Jlned  9ugar,  and  probably  have  in  tanks^  in  process  of  crystallization,  250,000  pounds 
more.  The  percentage  of  sugar  obtained  was  very  satisfactory.  As  this  season 
promises  to  be  a  favorable  one,  we  expect  to  have  from  15,000  to  20,000  tons  of  beets. 
LAst  year  we  only  had  about  7,000  tons. 

The  five  years'  experience  of  the  Standard  Sugar  Refinery  has  full^  proven  that 
beets  raised  in  Cali&mia  will  yield  as  mftny  tons  per  acre  and  are  as  rich  in  saccha- 
rine matter  as  any  produced  in  Europe.  With  the  aid  to  this  industry  that  its  im- 
portance deserves  for  a  few  years,  sufficient  capital  would  be  invested  in  the  produc- 
tion of  beet  sugar  to  stop  all  importation  of  foreign  sugar  on  the  Pacific  coast,  and 
•ni^ly  a  large  portion  of  that  required  east  of  the  Rocky  Mountains.  We  have  a  soil 
nod  elimate  weU  adapted  to  the  production  of  the  sugar  beet  extending  from  Califor- 
nia to  British  Columbia.  There  is  room  for  one  hundred  factories  of  a  daily  capacity  of 
160  tons  each ;  and  with  the  same  encouragement  by  our  Government  as  the  mann- 
ftetnrers  in  Europe  received  in  the  earlier  stages  of  the  industry,  they  would  be  built 
in  lesB  than  10  years.  I  will  gladly  ^ve  you  any  information  in  regard  to  the  subject 
thrnt  I  have,  fully  realizing  that  the  luture  success  of  this  important  industry  depends 
flv.  if  not  whoUy,  upon  the  encouragement  given  it  by  your  Department.  I  iii- 
^  iting  Washington  during  the  session  of  Congress  for  the  purpose  of  trying  to 
«•  nuMification  of  the  int«mal-re venue  laws  Kiat  will  permit  alcohol  distilled 
>e«tmolaaMi^  to  be  used  solely  for  mechanical  purposes,  to  bo  exempt  fix)m  tax- 

foon,  respectfully, 

E.  H.  DYER. 

Biis  letter  of  Mr.  Dyer,  it  is  evident  that  the  manafactare  of 
the  SQgar  beet  is  an  assured  saccess  on  the  Pacific  coast. 
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There  ia  »  viutt  ii>p;ion  of  utiiiitiy  in  NortUeru  Galifoniin,  Ui'cgoii,  And 
WashiiiRtflH  Tflrrit^ry  of  tfIiicIi  tin)  climate  and  soil  are  Huitable  to  tbis 
plmit.  VVIieii  tlie  Mit^Ht  of  tliis  i-egioii  is  considered  it  does  not  seem 
tbat  Mr.  Dyer's  views  of  the  fiitnre  are  exaggerated. 

Analyses  of  California  beeta,  a  few  in  nomber,  bare  been  made  by  P. . 
Cassamajor  and  published  in  the  Sugar  Beet  (vol.  5,  No.  1),  and  several 
others  in  the  State  itself. 

(1)  Imported  Vilmorin  beet:  Density  of  juice,  26©  Balling.  Coeffi- 
cient of  purity,  82'3.(j. 

(2)  Early  Kcd  Top  beet :  Density  of  juice,  230.3  Bidling.  Coefficient 
of  purity,  82o.5. 

{-■J)  Verbessert©  Imperial  Itose:  Density  of  juice,  20O..5  Balling.  Co- 
eilicient  of  purity,  83°. 


No. 

V«tetj. 

'^ 

polarliBtloD. 

CoMIIeient 

¥ 

_ 

The  yield  per  ton  of  the  California  beet  ia  most  gratifying.  Seven 
thousand  tons  of  beets  were  worked.  The  yield  per  ton  on  the  basis  of 
the  sugar  already  marketed  is  117  pounds.  Allowing  for  the  estimate 
of  Mr.  Dyer  that  250,000  pounds  of  sugar  are  yet  to  be  separated,  the 
total  yield  reaches  183  pounds  per  ton. 

These  figures  should  prove  of  the  gi-eatest  interest  to  the  farmers  of 
the  Pacific  slope,  for  in  them  they  should  see  suggestions  of  greater 
wealth  than  is  found  in  their  mines. 

A  few  beets  have  been,  of  late,  examined  from  Eastern  localities. 
The  beets  analyzed  in  the  following  table  were  raised  by  Mr.  William 
Cartwright,  of  Oswego,  N.  Y.  He  planted  a  space  of  40,708  square  feet 
in  beeta,  and  the  total  yield  was  36,000  pounds. 

AiMtytit  of  beet*  from  Otteego,  N.  T. 


T«mty. 

i" 

Weiglito. 

WoijrLt 

temoTed. 

auoroH. 

"— 

Aeh. 

1 

I 

u 

1 
5 

A'IciTranH. 
;,83S 

Ii 

'""is 

2,010 

"ii 

11.  «t 

pw 

to 

1 

cent. 

040 

Has 

MO 

ooa 

snbllmo,  im 

¥n>ia  a«r>i>  Held 

TS 

REPORT   OF   THE   CHEMIST. 


23 


ANAX.Y6KH   OF  JSUUAll  JJEIOTS  SENT   IJV   .MK.  l.KVl    MiVlSH,  VoiMC,  VA. 

Beets  ftoit  Novrmher  2:i,  188;>.     Analyzed  l>ecemher  19,  J88;>. 


V«L 

Variety. 

No.  of 
beets. 

Total 
weight. 

Wei^lit 

without 

neck. 

Sacroio. 

Glucose. 

1 
Aftb.     1  Purity. 

1 

VUmorin  Improved 

White  Siloalan 

\ 

KUo8. 
2.024 
2. 892 

Kilos. 
2.684 
2.610 

Percent 

ao4 

7.24 

Per  cent 

.40 
.78 

Per  eint. 
1.37 
1.57 

Ooef. 
C4.3 
58 

By  comparinc:  the  analyses  of  the  latter  beets  with  those  from  Os- 
wego, the  great  8ui)eriority  of  the  latter  is  at  once  manifest. 

York,  Pa.,  seems  to  be  too  far  south  for  successful  culture  of  the 
BUgar  beet,  and  analyses  recently  made  of  beets  grown  in  Washington 
show  a  still  worse  result,  illustrating  the  cfTect  of  climate  upon  the  root. 

SORGHUM. 

But  to  return  to  a  consideration  of  tlie  general  characteristics  of  the 
sorghum  cane,  of  which  less  is  known  than  of  the  beet.  Its  tendency 
to  rapid  change  after  cutting  is  a  serious  fault,  and  no  amount  of  im- 
provement by  culture  will  be  able  to  eradicate  it.  Canes,  as  has  been 
shown,  can  lie  preserved  in  silos,  and  we  have  even  found  it  possible  to 
transport  them  for  long  distances  for  the  purposes  of  analysis  by  cover- 
ing tiie  end  with  melted  paraffine.  Kapid  changes  of  temperature, 
however,  especially  in  green  or  frosted  canes,  produce  inversion  and 
fermentation.  The  conditions  have  not  been  carefully  studied,  and  it 
is,  in  fact,  a  difficult  histological  problem.  Tropical  cane  is  very  different 
in  itB  characteristics,  a  specimen,  after  two  weeks,  having  nearly  IG  per 
ceut#of  sucrose  and  only  a  little  over  one  of  other  sugars.  The  fact  illus- 
trates the  difficulties  which  the  presence  of  so  large  an  amount  of  solids 
not  sugar,  which  are  ready  to  produce  fermentation  and  inversion  in 
the  juice  of  the  sorghum,  introduces  into  the  successful  development  of 
the  industry.  With  beets  this  difficulty  is  avoided,  but  others  more 
easily  overcome  are  met. 

Owing  to  these  impurities,  only'a  certain  portion  of  the  sugar  present 
in  the  juice  of  either  sorghum  or  beet  is  available.  Its  amount  depends 
on  the  percentage  of  juice  extracted  from  the  cane,  and  the  ratio  of 
sucrose  to  the  other  bodies  in  the  juice. 

Long  experience  has  shown  that  each  equivalent  of  substance  not 
sugar  in  tlie  juice  pievents  a  like  quantity  of  sucrose  from  being 
obtained  in  a  crystalline  state.  To  this  we  must  add  another  result  of 
experience,  viz.,  that  about  5  per  cent,  of  the  sucrose  is  lost  in  the  pro- 
cess of  evaporation.  Applying  these  data  to  a  cane  yielding  a  juice 
containing  10  i)er  cent,  sucrose,  2.75  per  cent,  of  other  sugars,  and  2  per 
I  ,  of  solids  not  sugar,  or  in  all  4.75  per  cent,  of  solids  not  sucrose,  we 
I  that  only  5.25  per  cent,  of  the  sucrose  remains  available.    If  the  5 

r  cent,  of  the  whole  is  lost  on  evaporation,  then  only  4.75  per  cent. 
1  be  obtained  from  the  juice,  or,  on  an  average  yield  of  juice,  only 
T  cent,  from  the  cane,  or  4G.4  pounds  per  ton. 
yields  of  the  factories  of  the  country  from  which  returns  were 
lable  make  it  doubtful  if  any  of  them  exceeded  this.    The  data 
ue  found  in  my  original  i*eport.    The  report  of  one  of  the  most  sue- 
factories  is  appended : 

Kio  Okandk,  N.  J.,  December  {\  18S;*». 
luill  ooiiimfiicwl  gi'iiulinor  Soptohiber  lU  and  8toj>i»e(l  November  14.     The 
unstripped  cune  ground  wao  G>795,bll  tous.    \Ve  made  282,711  pouuds 
out  6O|000  gallons  xnolaMaa. 
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Sucrose  by  polar iscope ,  average  for  the  so ason per  cent . .  9. 75 

Sp.  ^r.  Banrn^,  average  for  the  season degrees..  7.57 

Against  last  year's  polariscope percent..  11.11 

•   Sp.  gr.  Bauni6 degrees..  7.33 

Tbe  bajk  of  the  crop  was  Amber  and  Orange ;  the  per  cent,  of  juice  ranged  from  55 
per  cent,  to  40  per  cent,  on  the  unstripped  canes,  over  half  the  sugar  being  left  In 
the  bagasse. 

We  nave  two  mills ;  the  second  one  was  not  properly  rigged  up. 

Being  afraid  the  cane  would  get  over-ripe,  as  it  has  always  done  before,  we  plante<l 
later  than  usual.  The  season  turned  out  very  wet  and  cold.  The  Orange  did  not 
ripen  until  October  29,  except  in  those  fields  where  phosphoric  acid  was  put  in  the 
hill.  A  storm  in  September  prostrated  the  Amber.  For  these  two  reasons  we  had 
bad  cane  from  September  24  to  October  29.  During  this  time  no  pan  failed  to  granu- 
late, but  the  yield  of  sugar  was  poor.  From  October  29  until  the  end  of  the  season 
the  cane  was  first  rate.  The  extreme  low  price  of  sugar  and  the  high  price  of  choice 
'New  Orleans  molasses  caused  us  to  make  a  better  sirup  than  we  would  ordinarily 
have  done.  In  this  way  over  100,000  pounds  of  sugar  was  allowed  to  go  into  the  mo- 
lasses simply  because  this  year  it  paid  to  do  it. 

Yours  truly,  H.  A.  HUGHES, 

General  Manager  JRio  Grande  Sugar  Company, 

Prof.  H.  W.  WiLKY. 

Table  a^  data,  derived  from  preceding  letter. 

Acres  (about) 1,000 

Tons : 6,795 

Tons  per  acre • 6,7% 

Pounds  sugar  made 282,711 

Pounds  sugar  per  ton. ......  .•••  ...•••  ....  .... ...... ...... ......  •••.  ....  41.6 

Gallons  molasses .•••.•...•••.•••..••...••......•......  55,000 

Gallons  molasses  per  ton ...•••.•.••••••••....•... 8.09 

Average  per  Cent,  of  sugar  in  juice ••.. 9. 75 

Average  percent,  of  juice  expressed 47.00 

The  total  value  of  sugar  produced,  at  7  cents  per  pound,  was $19, 789  77 

Add  bounty,  1  cent  per  pound 2,827  11 

Value  of  molasses,  at  42  cents  per  gallon 2*.^,  100  00 

Bounty  on  cane  (^1  per  ton) t5,795  00 

52,511  88 
Value  per  acre  (otroa) $50  00 

The  yield,  it  will  be  seen,  did  not  equal  that  which  has  been  calcu- 
lated. A  portion  of  the  sugar  was,  however,  not  recovered  from  a  de- 
sire to  make  a  high-gmde  molasses. 

OUR  OWN  EXPERIENCE  WITH  OANE  GROWN  NEAR  WASHINGTON. 

From  our  own  experience  it  has  been  learned  that  single  milling,  i.  e\y 
passing  canes  through  one  three-roll  mill,  gives  so  poor  a  yield  that  it 
must  necessarily  be  abandoned  at  least  with  sorghum.  Tropical  canes 
seem  to  mill  better  than  the  stalks  of  sorghum,  and  single  milling  of  such 
canes  may  continue  to  prove  profitable.  It  is  evident,  however,  to  every 
practical  worker,  that  a  system  of  expression  which  gives  only  45  to  50 
per  cent,  of  the  total  juice  of  the  cane  is  too  wasteful  to  meet  the  con- 
tinued approval  of  farmers  and  manufacturers. 

Double  milling  is  doing  much  to  remove  this  difficulty.  This  division 
has  made  only  a  few  experiments  with  double  milling,  and  these  show 
a  yield  of  nearly  65  per  cent,  of  weight  of  cane.  In  the  establishments 
where  this  process  only  has  been  used,  estimates  have  been  made  of  its 
eflftciency.  These  estimates,  however,  may  be  wide  of  the  truth,  but  we 
may  safely  say  that  double  milling  increases  the  yield  of  juice  10  to  15 
per  cent. 

The  soil  in  the  vicinity  of  Washington  is  not  suitable  to  the  growth 
of  sorghum  cane.  It  is  true  the  yield  of  cane  this  season  was  for  bet- 
ter than  it  has  ever  been  heretofore  since  the  Department  undertook 
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exneiimeDts  with  oaue-raiaing  in  thin  locality.  Wlien,  however,  care- 
M  plantiDg  and  cnltiration  and  liberal  fertilizing,  uomliiDed  with  a 
fkirly  favorable  season  for  growth,  fail  to  priwlnoe  10  tons  of  cane  pec 
acre,  it  mtiRt  be  lulmitted  that  there  is  a  radical  defect  of  soil,  The 
climate  of  "Washington,  however,  is  peculiarly  favorable  to  cane-^rowth. 
Early  springs,  warm  summers,  and  late  falls  are  all  that  the  practical 
cane-grower  could  demand.  A  sandy  loam  appears  to  be  the  most 
favorable  soil  for  cane.  Tet,  it  shoold  not  be  forgotten  that  sorgham 
is  a  hardy  plant;  it  will  grow  even  under  the  most  unfavorable  condi- 
tions, and  rarely  proves  a  complete  failure. 

Huiafocturers  and  intending  manufacturers  should  not  base  their 
oalcalatioDS  for  the  yield  of  sugar  on  working  cauea  containing  12  per 
cent,  sucrose  and  only  1.5  to  2  per  cent,  of  oUier  sugars.  It  ia  donbt- 
fdl  whether  any  field  of  sorghum  of  10  acres  extent  has  ever  been  raised 
which  wonld  give  such  an  average  result.  In  tbe  present  state  of  the 
industry  it  would  be  much  safer  to  count  on  9  per  cent,  sncrose,  3  per 
cent.  oOier  sugars,  and  2  per  cent.  soUds  not  sugar,  as  an  average  of  the 
crop  from  year  to  year. 

This  division  wonld  be  guilty  of  a  great  public  wrong  were  it  by  any 
kind  of  select  results  or  enthasiastio  coloring  to  induce  capitalists  to 
invest  money  where  they  would  be  led  to  expect  a  higher  return  than 
the  actual  facts  warrant. 

The  results  obtained  this  year,  poor  as  they  are  compared  witli  those 
of  former  years^  may  nevertheless  prove  of  great  advantage  to  those 
wbo  are  proposing  to  practically  engage  in  the  sorghum-sugar  industry 
by  causing  them  the  more  carefully  to  consider  all  the  difficulties  which 
they  will  have  to  meet. 

The  violent  northeast  storm  which  occurred  at  the  beginning  of  the 
working  season  completely  prostrated  the  Amber  cane.  Tlie  heads  of 
this  variety  of  cane  were  heavy.  As  soon  as  the  ground  was  softenetl 
by  the  rain  the  stalks  could  no  longer  resist  the  force  of  the  wind.  The 
Ainber  canes  were  so  nearly  mature  that  they  had  no  power  of  recu- 
peration and  remained  prostrate.  A  few  stalks  only  of  the  Amber  re- 
mained standing.  Ten  days  after  the  storm  a  few  of  these  canes  were 
collected  for  analysis.  For  comparison  the  same  number  of  fallen  canes 
were  taken  at  the  same  time  and  from  the  same  locality.  Tbe  tailea. 
and  standing  canes  were  as  nearly  alike  in  size  and  general  appearance 
as  a  careful  selection  could  make  them.  On  October  S  another  similar 
edlleotion  was  made. 

The  results  of  the  analyses  of  these  canes  are  found  in  the  appended 
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Cinnpuiiuiliri!  una(!i-riiij'jiilli-n  ami  ■lUiuiliug  i-uiiit,  ,yo. — Conlinucil. 
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The  above  aualyses  show  tliat  the  effect  of  le\'elii'g  the  canes  is  most 
disastrous.  The  jiereeiitage  of  available  sucrose  was  dimiuiBhed  by  at 
least  two  units  from  the  effect  of  the  storm.  Inasmuch  as  the  percent- 
age of  available  sugar  in  the  Juices  worked  was,  in  round  numbers, 
three,  it  is  seen  that  had  there  been  no  atorin  the  amount  of  sugar  made 
from  the  cane  would  have  been  nearly  doubled. 

In  all  localities  subject  to  equinoctial  storms  the  above  figures  will  be 
of  considerable  interest. 

OITR  OWN   EXPEBIF,NCF,   IN  INDIANA. 

In  Indiana  experiments  under  my  sniiervision  gave  more  enconrag- 
ing  results. 

Five  acres  of  Early  Amber  cane  were  thei-o  cultivated  for  the  Depart- 
ment on  light  sandy  loam  which  would  produce  20  bushels  of  corn,  and 
had  had  no  fertilizer.  The  young  plants  suffered  from  cold,  wet  weather 
and  A  froat  on  the  twenty-eighth  day  from  planting.  The  cane  was  in- 
jured by  a  heavy  storm  just  l>efore  harvesting  and  was  gathered  wet.  It 
weighed  48  tons,  and  was  estimated  equal  to  46,8  tons  dry. 

From  the  following  ligiires  can  lie  seen  the  result  obtained : 

JdJiw  ei|>rp«v<l gallons..     f^.tOfl.  0 

Spfdric  gravity Bunmi!..  T.W. 

Teniporatiinj »le)[ree»K..         (iS.  s 

Wniglit  of .jtiiofl  oxproBsofi IKHinila..  40,93!i.  U 

Jaic!e  expKMeii  (gmsH  vruiglit  cnuii) '. jiorcent..  fiO.O 

Juice esiirossetl  (net  weight  oaue) do...  05.9 

The  mill  used  was  Sqiieir's  No.  2  Louisiana. 

The  semi-sirup  made  ainountcil  to  1,014  gallons,  measured  cold;  spe- 
cific gravity,27o  B.=1.2L*5.  One  gallon,  therefore,  weighs  10.17  pounds; 
total  weiglit,  1,014  gallons=10,312  pounds. 

This  aemi-sirup  waa  pnt  in  barrels  and  sent  to  Washington  by  freight 
It  arrived  there  on  October  25,  and  was  immediately  boiled  in  the  vac- 
uum-pan. 

The  crj'stals  were  eiisily  stsirtcd  in  the  pan,  and  grew  to  full  size  ia 
alwut  ten  hours. 

The  metada  was  reaiiy  Ibr  the  centrifngal  as  it  camo  from  the  ]>an, 
an<l  »ome  of  it  was  swung  directly  from  the  pan,  yielding  50  ]>er  c^nt.. 
of  goo<I  sugar. 

The  weight  of  sugar  obtuinetl  from  tlu^  cane  was  2,SC0  pounds.  This 
gives  a  peiv-ezilageof  3.^  on  deiincane  ground  audG.Od  per  cent,  of  the 
Weight  of  juice  ezpi'eaaed. 
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Tlie  reBUlt  ol*  tlie  rxprriinent  nvjw  in  I'vcry  way  encouraging,  ami 
icn'e<l  ill  ;^  muinicr  h>  dimiirish  tluMlisaptioiiitiiient  which  attondea  the 
irork  ill  other  dii'ectioiKs. 

A  yield  of  over  (iU  [mjuiuIs  of  sii^ar  to  the  ton  when  only  50  per  cent. 
>f  the  weight  of  cane  was  obtained  in  the  expressed  juice  is  an  indica- 
don  of  what  may  be  obtained  in  the  future  with  better  milling  or  a 
[Qore  thorough  extraction  of  the  sugar  by  other  methods. 

From  Illinois  it  was  learned  that  a  severe  frost  so  injured  the  cane 
[>n  September  8  and  9  that  the  results  obtained  were  far  from  satisfac- 
tory. One  hundred  and  sixty  thousand  pounds  of  sugar  were,  however, 
made  from  4,060  tons  of  cane,  and  35,0(K)  gallons  of  mola^itses. 

In  Italy,  Amber  cane  was  grown  and  examined  under  Government 
auspices  during  1882. 

From  the  lalM)ratory  examination  these  conclusions  were  drawn: 

1.  The  cultui*e  of  Amber  sugar-cane  may  very  probably  give  in  our 
oonntry  a  rich  yield  of  crystallizable  sugar,  as  it  does  in  that  Ameiican 
State  (Minnesota)  from  which  Ike  plant  was  originally  brought. 

2.  By  prolonging  the  time  which  intervenes  between  the  harvest  of 
the  sorghum  cane  and  its  analysis  the  juice  obtainable  therefrom  and 
Its  percentage  in  sucrose  diminishes,  while  there  is  not  always  an  in- 
crease of  glucose.  Perhaps  by  putting  the  cane  under  the  ground 
and  moistening  it  before  this  is  done  the  losses  may  be  considerably 
reduced. 

3.  The  upper  internodes  and  the  i)eripheric  strata  of  the  cane  seem 
to  yield  a  gi^ater  abundance  of  saccharose  than  the  lower  internoiles 

[1  the  central  strata,  so  that  it  would  seem  advisable  not  to  sow  thick, 
I  to  cultivate  sorghum,  just  like  beets,  in  such  a  way  as  to  obtain  the 
I    Nluct  of  an  average  and  suitable  size. 
jTiom  tiie  field  experiments  they  agree  that— 

1.  The  cultivation  of  sorghum,  even  in  lands  of  moderate  richness, 
Boceeeds  very  well  in  the  same  conditions  as  that  of  common  maize,  and 
when  the  chemico-industrial  question  is  settled  there  will  l>e  nothing 
to  fear  in  this  direction. 

2.  The  seed  of  acclimated  sorghum  gives  a  larger  yield  and  a  more 
viirorons  plant  than  the  original  seed. 

3.  For  the  quantity  of  the  yield  sowing  in  line  is  preferable  to  sow- 
ing in  tufts. 

4»  The  yield  of  the  stalks  of  the  sorghum  increases  in  quantity  from 

I  Mossoming  to  the  fecundation  and  the  maturation  of  the  seed ; 

L     1  it  diminishes  somewhat,  and  increiises  again  after  the  autumnal 

4#.  J      grounds  tending  to  form  a  crust,  the  depth  of  planting  must 

>t        greater  for  sorghum  than  two  centimeters,  the  depth  of  three 

>ters  having  been   found  excessive  even  in  the  present  ca«e. 

^  as  to  the  sowmg,  it  is  to  be  observed  that  it  should  not  take 

too  early;    it  should  be  delayed  until  a  stated  season  in  the 

from  the  first  to  the  last  of  May.    To  sow  earlier,  with  the  un- 

return  of  cold,  sorghum  suflers,  and  in  any  event  is  injure<l 

1       enemies  by  which  sorghum  has  been  heretofore  attacked  are 

which  are  easily  destroyed  by  insect-powder  made  from  tobacco) 

It  is  further  to  be  observed,  first,  that  whilst  the  leaf  of  the 

in  found  injurious  to  animals  fed  upon  it,  causing  among  otlier 

a,  the  sorghum  leaf,  on  the  contrary,  makes  good  fodder; 

the  cultivation  of  the  sorghum  is  more  rapid  and  leaves 

free  sooner. 
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7..Jiikewise  the  grain  of  the  sorghum  famishes  a  good  food  for 
cattle. 

They  found  also,  from  further  observations,  that  the  percentage  of 
sugar  was  somewhat  higher  than  we  have  ever  been  fortunate  enough 
to  see.  The  results  are  presented  in  detail  in  my  special  report, 
together  with  such  information  from  parts  of  our  own  country  not 
already  mentioned  as  were  attainable  under  reliable  circumstances. 

LOSS  OP  SUGAR  IN  BAGASSE. 

The  loss  of  sugar  in  the  bagasse  through  the  unavoidable  imperfec- 
tions of  milling  have  been  already  alluded  to.  It  amounts  to  at  least 
25  -per  cent,  and  is  often  more.  For  sorghum  cane  the  following  exact 
data  are  at  hand : 

A  mean  of  fifteen  experiments,  made  in  1882,  with  single  milling,  gave 
65  per  cent,  of  juice  from  stripped  cane.  In  nearly  300  tons  of  un- 
stripped  Amber  canes  ground  during  Hke  season  of  1883  at  Washing- 
ton, the  weight  of  the  expressed  juice  was  41.7  per  cent,  that  of  the 
caue. 

In  48  tons  of  unstripped  Amber  canes  ground  during  the  past  season 
at  West  Point,  Ind.,  the  weight  of  the  juice  was  found  to  be  50  per  cent 
that  of  the  cane. 

In  over  6,000  tons  of  Amber  and  Orange  canes  ground  at  Eio  Grande, 
N.  J.,  during  the  campaign  of  1883,  the  percentage  of  juice  expressed 
(double  milling)  varied  fi^m  40  to  55.  At  Champaign,  UL,  4,660  tons 
(half  stripped)  gave  a  yield  of  about  60  per  cent,  juice.  Double  milling 
was  employed. 

After  a  careful  study  of  the  data  which  have  been  accumulated,  it  is 
probable  that  not  less  than  40  per  cent,  of  the  total  sugar  present  in  the 
cane  is  lost  in  the  bagasse.  This  is  a  waste  far  greater  thian  true 
economy  can  permit,  and  in  the  following  pages  an  attempt  will  be 
made  to  show  the  relation  of  the  cane  to  juice  extraction  and  to  the 
process  of  diffasion. 

The  quantity  of  water  contained  in  sorghum  cane  varies  with  the  char- 
acter of  the  cane  and  the  kind  of  season  in  which  it  is  grown.  The 
results  of  experiments  with  Link's  Hybrid  cane  will  be  given.  This 
cane  contained  nearly  10  per  cent,  sucrose  in  its  juice.  To  determine 
the  water,  the  canes  are  cut  into  diagonal  slices  one-eighth  inch  thick. 
These  are  then  placed  in  a  thin  layer  in  a  .copper  chamber  heated  by 
steam  to  a  uniform  temperature  of  100^  O.  (212^  F.).  After  about  four- 
teen to  eighteen  hours  the  chips  suffer  no  further  material  loss  of  weight. 
They  are  then  removed  and  thoir  weight  taken.  Following  are  the 
results: 

DRIKD  FOURTKEN  HOURS  AT  lOC^.  moiattfSi 

No.l 76.38 

No.2 76.96 

No.  3 76.31 

No.  4 76.66 

No.5 78.18 

No.  6 78.38 

No.  7 77.94 

Na8 78.05 

DRIED   SEVENTEEN  HOURS  AT  100^. 

No.  9 77.62 

No.  10 77.64 

No.  11 77.21 
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Per  cent, 
moiflture. 

H0.1S 77.54 

lto.13 — 77.41 

HcU 77.23 

No.  15 77,42 

Ko.16 77.30 

Ko.17 77.62 

No.18... 76.96 


Mean 77.38 

From  this  table  we  learn  that  the  water  in  a  cane  whose  jnice  yields 
12^  per  cent,  total  sng^ars  is  about  77  per  cent,  of  the  whole  weight.  An 
increase  or  decrease  of  sugar  would  probably  affect  the  water  more  than 
any  other  constituent  of  the  cane. 

As  a  practical  rule,  therefore,  we  may  safely  assume  that  the  per  cent, 
of  water  in  a  sorghum  cane  is  77,  plus  or  minus  the  diiierence  between 
totsd  sugars  of  expressed  juice  and  12.5. 

For  instance,  when  total  sugars  equal  15  per  cent,  the  water  would  be 
77_(15-^12^)=r74.5. 

If  total  sugars  are  only  10  per  cent,  the  water  will  be  7  7+ (12.5 — 10) 
=79.5. 

An  experiment  to  determine  the  water  in  a  Louisiana  cane,  the  juice 

of  which  had  15.5  per  cent,  sucrose  and  1,.25  of  other  sugars ;  tote*l,  16.75, 

gave  moisture  72  per  cent. ;  calculated  from  foregoing  rule,  72.75. 

T      sugar  in  the  cane  is  contained  in  cellular  tissue,  the  cells  beiu^ 

i       d  together  like  a  honeycomb.    The  sugar  is  held  in  a  state  of 

Luun  in  these  cells  by  the  water.    The  idea  that  sugar  exists  in  the 

in  a  crystalline  form  is  contrary  to  all  rules  of  chemical  physics 

curate  observation.    Cane  sugar  is  completely  soluble  in  about 

[  Its  weight  of  water,  and  hence  it  could  scarcely  be  crystallized  in 

pr  3  of  six  to  seven  times  its  weight. 

-jL  solution  of  the  sugars  in  the  stalk  is  either  (1)  contained 

tb  ceus,  or  (2)  infiltrated  in  the  cellular  substance.    The  object 

oi      >•!     :      therefore,  twofold  (a)  to  break  the  cell  structure  and  allow 

in    3io  escape,  and  {b)  to  press  the  cellular  tissues  and  thus  deprive 

I      r  fluid  contents.    Evidently  the  greater  the  pressure  the 

bcuiy  the  dehydration  of  the  pulp  will  be.    This  pulp,  however 

J    me  nature  as  blotting-paper),  is  exceedingly  bibulous,  and 

ei  '  the  liquids  are  forced  out  it  will  absorb  them  again  as  the 

o      removed.    Again,  no  amount  of  pressure  is  able  to  produce 

^ly  dry  mass,  and  thus  it  comes  that  a  large  portion  of  the  juice 

u  ly  left  in  the  bagasse. 

ji.  deal  question  arises  here,  viz :  Has  the  juice  which  is  left  in  the 

a  proportion  of  sugar  different  from  that  which  is  expressed! 
-J     \      Bwers  to  this  question  have  been  so  different  that  they  have 
8ui    cted  to  the  test  of  a  series  of  analyses. 

ii    •  10-13,  inclusive,  five  lots  of  sorghum  cane,  preserved  in  a 
J  subjected  to  analysis. 

JUICE. 

Rn  percentage  of  juice  expressed  was 04.11 

i ,.  :ir,.8i) 

11*1'        of  these  mill  Jai 068  gave  (mean),  80 croso d.'M 

vmean),  other  sugarH ti.  18 

migars  (mean)  in  jnice 11. 4i) 
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CAMUS. 

Tlie  canes  were  cut  into  thin  slices.  About  40  kilograius  were  used 
for  each  sample  and  the  chips  well  mixed. 

Haorose  (meau  of  eighteen  analyses) 8.64 

Other  Bngara  (mean  of  eight  analyses) • ••..... 1.92 

Total  sugar  in  chips  (mean) ...•..•.......•• 10.56 

BAGASSE. 

The  bagasse,  immediately  after  milling,  was  run  through  the  cane- 
cutter,  the  chips  well  mixed  and  sampled  for  analysis. 

Percentage  of  bagasse .•«• 36.89 

Sncrose  (mean  of  seventeen  analyses) ••.... .... ....    6. 17 

Other  sngars  (mean  of  six  analyses) 1.99 

Total  sugars  in  bagasse  (mean) 8.16 

From  these  analyses  the  following  interesting  facts  appear: 

(1)  The  ratio  of  the  sucrose  in  the  chips  to  that  in  tiie  jnice  is  8.64 : 9.31, 
or  100  kilograms  of  cane  contain  as  much  sucrose  as  92.8  kilograins  of 
juice. 

(2)  The  ratio  of  other  sngars  in  the  chips  to  those  in  the  jnice  is 
1.92 : 2.18,  or  100  kilograms  of  cane  contain  as  much  nncrystallizable 
sugar  as  88.1  kilograms  of  juice. 

(3)  The  ratio  of  total  sugar  in  the  chips  to  that  in  the  jnioe  is 
10.56 :  11.49,  or  100  kilograms  of  cane  contain  the  same  amount  of  sugars 
as  91.9  kilograms  of  juice. 

(4)  The  mean  of  sucrose  in  the  bagasse  was  6.17,  or  2.21  per  cent,  to- 
tal weight  of  the  cane. 

The  total  sucrose  in  the  cane  as  determined  by  the  sum  of  the  analy- 
ses in  the  juice  and  bagasse  was  9.31  x. 6411+2.21=8.18  per  cent. 

(5)  The  mean  of  nncrystallizable  sugar  in  the  bagasse  was  1.99,  or  .71 
per  cent,  of  the  weight  of  the  cane. 

The  total  ^^  other  sngars  "  in  the  cane  as  determined  by  the  analyses 
of  the  juice  and  bagasse  were  2.18 X.6411+. 71=2.11. 

(6)  Total  sugars  as  determined  by  analysis  of  juice  and  bagasse  were 
8.18+2.11=10.29  per  cent.;  as  determined  by  analysis  of  chips,  10.56. 
This  is  an  agreement  as  close  as  could  be  expected  from  the  difficulty 
of  obtaining  perfectly  similar  samples. 

(7)  The  bagasse  obtained  as  above,  as  shown  by  numerous  experi- 
ments, contains  about  69  per  cent,  of  water  and  material^  soluble  therein 
and  31  per  cent,  cellulose  and  insoluble  substances.  In  other  words, 
the  bagasse  has  still  about  69  per  cent,  of  juice,  or  24.74  per  cent  of  the 
weight  of  the  cane. 

(8)  The  composition  of  the  juice  remaining  in  the  bagasse  can  be  cal- 
culated as  follows:  Per  cent,  of  juice,  calculated  on  weight  of  cane,  re- 
maining in  bajrasse=24.7 ;  per  cent,  of  sucrose  remaining  in  bagasse, 
2.21  (weight  of  cane);  per  cent,  of  sucrose  in  jnice  remaining  in  bagasse 
=2.21-^-24.7  X  100=8.95. 

For  *' other  sugars''  we  lune  the  formula  .714-24.7x100=2.88. 
Therefore, 

Per  cent 

Total  sugar  in  bagasse  juice.... 1L83 

Total  sugar  in  mill  jnice 11.49 

These  two  numbers  are  so  nearly  the  same  that  the  logical  conclusion 
is  that  there  can  be  no  great  difference  between  the  juice  expressed  by 
the  mill  and  that  left  in  the  bagasse. 
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III  this  aeries  of  experiments  it  is  true  that  the  percentage  of  sucrose 
1ft  fhe  mill  jalce  appears  to  be  slightly  greater  than  in  the  bagasse  juice. 
Vix  example,  the  ratio  of  sucrose  to  other  sugars  in  the  mill  Juice  is 
931  to  2.18,  or  4.27  to  1.  In  the  bagasse  juice,  by  analysis,  it  is  G.17  to 
IMj  or  3.10  to  1,  and  by  calculation  8.95  to  2.88,  or  3.11  to  1. 

From  these  results  we  derive  tiie  following  conclusions : 

(a)  The  naccharine  matter  in  the  cane  is  evenly  distrib  utcd  through 
the  juices  of  the  stalk. 

(b)  Hence  the  juice  remaining  in  the  bagasse  has  the  same  saccharine 
richness  as  that  expressed  by  the  mill. 

(o)  But  in  the  few  experiments  made  the  sucrose  appears  to  be  slightly 
in  excess  in  the  mill  juice,  and  {d)  the  uncrystallizable  sugar  in  the  juice 
remaining  in  the  bagasse. 

The  conclusions  (o)  and  (d)  are  given  subject  to  modifications  from  a 
more  extended  series  of  observation. 

In  a  very  large  number  of  analyses  no  indications  have  been  found 
of  the  existence  of  the  sugar  in  the  cane  in  a  solid  state,  nor  in  any 
form  of  combination  which  would  indicate  an  inequality  in  its  distribu- 
tion in  the  i*auo  juices. 

T5^0RY  OP  DIPPUSION. 

If  a  solution  of  a  crystallizable  substance  be  separated  from  pure 
water,  or  a  solution  of  the  same  substance  of  a  different  density,  by  an 
animaJ  or  vegetable  membrane,  an  interchange  will  take  place  between 
the  two  liquids  until  they  are  practically  of  the  same  composition.  This 
principle  is  called  osmose.  In  a  vegetable  cell  containing  sugar  in  solu- 
tion the  flow  of  water  inward  is  called  endosniose^  and  that  of  the  sugar 
solutdon  outward  exosmose. 

The  term  crystalloids  has  been  applied  to  those  bodies  tending  to 
assume  a  crystalline  shape,  and  colloids  to  those  that  have  no  tendency 
thereto.  Crystalloids,  however,  possess  this  sensibility  in  difierent 
degrees.  For  example,  solutions  of  metallic  salts,  such  as  those  of 
potassium,  respond  to  the  osmotic  force  more  readily  than  those  of 
sugar.  This  difference  is  utilized  in  the  construction  of  "osmogenes" 
apparatus,  which  are  used  in  the  beet-sugar  industry  to  separate  the 
potassium  and  other  miueral  salts  Irom  the  sugar. 

If  vegetable  substances  containing  sugar  are  cut  into  thin  slices  and 
exj)osed  to  the  action  of  water,  the  sugar  will  pass  out  through  the  cell 
wails,  and  water  flow  in,  until  there  is  an  even  distribution  of  the  sugar 
throughout  the  whole.  If  the  ext<3rnal  wat(»i'  is  now  drawn  off,  and  a 
ftesh  i)ortion  supplied,  the  same  phenomenon  will  be  repeated.  When 
tills  has  been  done  eight  or  ten  times  the  amount  of  sugar  left  in  the 
cell  is  so  small  that  for  practical  purposes  it  may  be  neglected. 

MATHEMATICAL  THEORY.* 

Let  H  =  number  of  cells  in  the  battery. 

a   ■—  v«»huue  of  juice  contained  in  the  chips  forming  a  charge  for  a 

.single  cell. 
b   =  viilunie  of  liquid  transferred  from  cell  to  cell. 
f/o  =  s)K*cilic  gravity  of  undiluted  cane  juice. 
5j„  =  siK^ritic  gravity  of  liquid  in  the  n ji  cted  chips. 
=  .vjMM'irK'  gravity  of  diffusion  juice. 


to  tliank  Professor  Harkness,  of  the  Naval  Observatory,  for  this  formal^. 
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The  specific  gravity  of  the  liqaid  remainmg  in  the  cane  chips  in  eadi 
cell  when  the  liquid  f^m  the  adjoining  cell  enters,  and  also  the  speeiflc 
gravity  of  the  liqaid  entering  and  leaving  each  cell,  may  then  be  desig- 
nated as  follows: 


• 

• 

SPICXnO'GRAYTIT  OF  UQUXD. 

In  eu&e 
ohipt. 

Entering 
oelL 

Learing 
ceU. 

1 

2 
3 

4 
&0. 

n 

9* 
9^ 

99 

&. 

9t 

9t 

9* 

9* 

Slo. 

91 
9* 
9t 

&. 

9* 

As  the  liquid  entering  any  cell  soon  mixes  with  that  contained  in  the 
chips  therein,  and  reduces  the  whole  volume  of  fluid  to  a  uniform  spe- 
cific gravity,  we  have 


AVhence 


•^       ~a  +  b 


(1) 


a 


and  in  general 


Slz-ffi-  giffo-ffi) 


a 


On  =  <7u-l  —  j^  {ffn-^  —  ffa^l) 


a 


fl^D-l  =  <7n-2  —  V  (0ii-2  —  Ou^z) 


a 


9n-^  =  Qa-Z  —  1-  {gn-i  —  ffn-^) 


(3) 


(3) 


(4) 


(6) 


Substituting  in  (3)  the  values  of  ^„_,  and  ^„_i  from  (4)  aud  (5),  wo  get 

gn  =  9n-.-(il.^-9.-.){Qy(J)\(jy\      .      .   (6) 

The  law  governing  the  fonuatiou  of  the  series  is  now  evident,  and 
its  complete  expression  is 

..=..-(..-»,){(f>(f)'+(j)'..(i)-j .  .<') 

This  formula  gives  the  relations  between  tlie  specific  gravities  of  tlie 
cane  juice,  the  diffusion  juice  taken  from  the  first  cell,  and  the  juice  re- 
maining in  the  chips  when  they  are  rejected :  and  it  shows  that  so  long 
as  go—gi  is  approximately  constant,  the  smaller  ft  is  made  with  respect  to 
a,  the  more  efficiently  the  battery  will  work.  If  ft  is  greater  than  «,  the 
first  cell  win  do  most  work,  and  each  succeeding  cell  will  do  less  and  less; 
if  ft  is  equal  to  a,  all  the  cells  will  work  alike;  and  if  ft  is  less  than  a,  the 
first  cell  will  do  least  work,  and  each  succeeding  cell  will  do  more  and 
more.     V^'llcn  it  is  remembered  that  the  work  of  the  first  cell  constantly 
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as  b  dimiuishes,  the  extreme  iiui)ortaQce  of  using  the  least  pos- 
Ade  quantity  of  water  in  the  cells  becomes  evident.  Indeed,  the  amount 
frf  water  employed,  and  the  value  of  //o— /7i»  are  the  factors  which  deter- 
mine the  number  of  cells  requisite  to  reiluce  the  specific  gravity  of  the 
liquid  in  the  rejected  chips  to  any  given  standard.  In  practice  the  num- 
ber of  cells  employed  has  varied  from  six  to  eleven. 

IIISTOBICAL. 

The  Geniiau  chemist  Margraft',  who  first  detected  the  presence  of 
sugar  in  the  beet  in  1747,  attenii)ted  its  extraction  by  a  process  similar 
to  diffusion. 

Dombasle,  in  1842,  made  the  first  attempt  to  apply  the  principle  of  os- 
mose to  the  extraction  of  sugar  from  vegetable  cells,  on  a  commercial 
scale.  ' 

Dombasle  was  led  to  believe  from  his  experiments  that  the  process 
of  desaccharization  could  not  be  successfully  carried  on  in  the  living 
cell  (».  e.j  fresh  vegetable  cellsy,  but  that  it  was  first  necessary  to  dry 
them  or  heat  them  to  lOO^,  in  order  to  destroy  the  life  of  the  ceU.  This 
process  he  called  ^^  mortification." 

On  the  beet  roots,  however,  attempts  to  apply  diffusion  at  a  high 
temperature  resulted  in  obtaining  a  viscous  juice,  with  a  great  tendency 
to  fermentation,  and  opposing  considerable  dif&culties  to  crystallization, 
lliis  trouble  comes  from  the  fact  that  water  near  the  boiUng  x)oint 
transforms  the  insoluble  pectose,  which  exists  in  the  beet  in  consider- 
able quantities,  into  soluble  pectine.  It  was  this  substance  that  exerted 
such  an  injurious  influence  on  the  juices. 

From  the  researches  of  Dubrunfaut  on  ^'^  osmose  and  its  employment 
in  industry,"  the  early  workers  of  diffusion  concluded  that  the  exhaus- 
tion of  the  pulp  was  more  easy,  as  its  division  was  more  minute ;  that 
the  natural  adherence  of  the  cells,  as  well  as  the  gases  contained  in  the 
intercellular  spaces,  prevented  the  access  of  the  Effusion  fluid  and  re- 
aisted  the  double  current  of  osmotic  force. 

It  is  true  that  after  a  certain  time  this  force  will  overcome  these  ob- 
stacles without  the  temi>erature  being  raised  high  enough  to  produce 
mortification ;  but  in  this  case  secondary  effects  are  produced,  which 
interfdte  with  the  progress  of  diffusion. 

Under  these  supposed  disadvantages  the  process  of  diffusion  lan- 
ipiished,  except  when  it  was  used  to  prepare  the  juice  for  the  dis- 
tilleries. 

The  problem  was  not  solved  until  Eobert,  in  1864,  by  a  series  of  ex- 
periments  on  a  large  scale  at  Seelowitz,  in  Moravia,  proved '  that  the 
former  ideas  were  incorrect,  and  that  the  process  of  diiffusion  could  be 
carried  on  at  a  temperature  not  above  40^,  producing  a  juice  of  remark- 
able purity  and  quite  free  from  pectine. 

To  show  the  superiority  of  the  juice  obtained  by  this  method  over 
that  from  the  press,  the  following  analyses  are  given: 


Ptms 

juioe. 

J>iiRi<ioii 
Jaioe. 

Ko.1. 

13.936 

10.236 
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11.26 
.003 
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Ko.  1 — Couliuncd. 
Theu  in  100  of  sugar—  , 

Ahli I    5.36 

Organic  matter i  18.510 


Sum 23.876 

t 

No.  II.  I 

f  t 

Total  solids I  15.521 


Ofwhicb,  sugar 12.41 

Fotasb  and  soda  salts 458 

.187 
1.418 
1.04S 


I^ime  and  magnesia  salts • 

l^ltrojwnous  organic  matter 

Kon-Bitro;{euouti  orgauic  matter. 


Or  for  100  pai  ts  of  sugar — 

Potaab,  &c.,  Halts 

Lhne,  &c.,  salts 

]Nitrogenou8,  &c 

NoB'UitiogenoiKs  &c 


Sam 


3.69 

1.507 

11.426 

8.445 


25.068 


The  success  of  the  Kobert's  cliffnsiou  was  so  prouoimced  that  the 
cess  became  rapidly  adopted  amoug  sugar  fabricrmts,  who  are,  perl 
in  some  respects,  the  most  conservative  of  all  manufacturers. 

In  1882  there  were  in  operation  in  France  five  hundred  and  fil 
beet-sugar  factories.  Of  these  one  hundred  and  two  employed  the 
cess  of  diffusion.  This  rapid  growth  shows  that  the  process  is  me< 
in  practice  the  theoretical  advantages  claimed  for  it. 

Statistics  are  not  at  hand  of  the  proportion  of  diffusion  to  press 
tories  in  other  portions  of  Europe,  but  it  is  probably  even  greater 
jj  in  Prance. 


DIFFUSION  APPLIED  TO  TROPICAL  CANE. 


In  1866,  two  years  after  Eoberf  s  success  at  Seelowitz,  Mr.  Minchii 

plied  the  diffusion  process  to  sugar-cane  at  Aska,  Province  of  Ma< 

i  I  Bast  Indies.    With  the  most  primitive  apparatus  and  under  the  gfej 

diflftculty  the  experiment  was  undertaken.    The  diffusion  cells 
13  built  of  wood,  and  the  cane-cutter  was  a  disk  of  wood  covered 

sheet  iron. 

In  spite  of  these  difficulties  M.  Miiichin  was  able  to  exhibit  sau 
of  diffusion  cane-sugar  at  the  Paris  Exposition  of  1867,  and  i-eceiv 
gold  medal. 

Encouraged  by  the  success  of  the  Aska  experiment,  attempts 
made  to  inti*oduce  the  process  into  Louisiana.    In  a  pamphlet  ent 
''The  Eobert  Diffusion  Process  Applied  to  Sugar-Cane  in  Louisiai 
the  years  1873  and  1874,"  a  detailed  account  of  these  experimen 
given.    This  is  so  interesting  that  I  will  make  a  few  extracts  fron 

In  the  spring  of  1869,  Dr.  Canisius,  formerly  United  States  cons 
Vienna,  came  to  New  Orleans  with  powers  from  Mr.  Julius  Robert 
patentee  for  the  United  States,  to  introduce  this  new  process  he 
New  Orleans.  He  had  the  reports  of  the  Aska  Company  since  - 
and  thought  it  a  very  easy  matter  to  convince  our  i)lanters  of  the 
vantages  of  adopting  it  at  once.  He  was  astonished,  at  first,  at 
iudiffei^noe  he  met  with  in  New  Orleans,  which  astonishment 
changed  into  disgust  after  an  unsuccessful  tour  through  the  Bugai 
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MW8.  Ch»i;riue<l  and  di8a|)iH>iuted  be  left  for  the  West.  Two  yeurs 
later,  iu  1871.  a  Mr.  Wessely,  from  New  York,  came  here  on  the  same 
erniuil  iiud  with  tlie  8ame  autbority  from  Mr.  liobert's  general  agent, 
Mr.  Ailler,  in  Vienna.  He  bad  no  better  success  tban  Dr.  Canisius, 
»ml  ill  a  uiucb  sborter  time  be  became  convinced  of  tbe  fruitlessuess  of 
lii8  ettbrts. 

If,  8o  I'ar,  no  progress  bad  been  made  towards  tbe  introduction  of  tbe 
diffusion  process  in  Louisiana,  tbese  eftbrts  were  yet  destined  to  bear 
fruit.  Parties  iu  New  Orleans  took  tbe  pains  to  investigate  closely  all 
the  results  obtained  by  this  new  i)rocess,  and  its  adapt^ability  to  this 
country.  Mr.  E.  Sieg  brought  all  bis  capacity  and  influence  to  bear  on 
this  subject,  and  by  German  perseverance  has  this  day  the  satisfaction 
of  having  succeeded.  It  cannot  be  omitted  here  to  st^te  that  he  was 
principally  actuated  by  the  motive  of  benefiting  tbe  State  of  Louisiana 
and  his  a<lopted  country,  tbe  United  States,  as  the  success  of  this 
enterprise  would  make  them  independent  of  the  sugar  of  any  other 
ooDUtry,  Louisiana,  Florida,  Alabama,  and  Texas  being  fully  capable 
of  proilucing  all  tbe  saccharine  matter  needed  lor  tbe  wbole  country. 
In  Louisiana  alone  there  are  1,000,000  of  acres  of  the  best  sugar  land 
thrown  out  of  cultivation,  which,  with  a  yield  of  1,000  pounds  to  tbe 
acre,  would  bicrease  the  production  by  1,000,000  hogsheads.  It  is  cer- 
tain that  the  moment  tbe  cultivation  of  these  lauds  with  cane  becomes 
profitable  to  such  a  degree  as  the  working  of  this  new  process  has  de- 
iiioustnited,  the  enterprise  and  capital  of  the  whole  Union  will  not  be 
wanting. 

Late  in  the  season  apparatus  and  engineers  arrived  in  New  Orleans, 
and  with  all  exertions  it  was  not  possible  to  begin  tbe  test  before  the 
18th  of  December,  1873,  Ten  enormous  vessels,  8  feet  high  and  6  feet 
in  diametei*,  bad  to  be  carried  through  the  breadth  of  Europe,  shipped 
on  a  steamer  in  Bremerbaven,  landed  in  New  Orleans,  reshipped  on 
steamboat,  landed  at  Donaldsville,  reshipped  on  a  raft  or  flat  on  the 
Bajon  lid  Fourche,  landed  at  Belle  Alliance  (Kock's  plantation),  and 
erected  in  their  places  near  the  sugar-house.  It  was  necessary  to 
eoustruct  a  building  four  stories  high  for  a  diffusion  house,  on  whose 
tiriit  floor  we^i  the  diffusion  vessels;  on  the  second  story,  the  diffusion 
room  ;^  on  the^hird  story,  the  cane-cutters  and  movable  carriage  to  All 
the  vessels;  and  on  the  fourth  story  the  cutters  were  fed  by  taking  the 
cane  from  the  old  carrier  and  throwing  it  by  hand  into  the  cane-cutters 
on  the  story  below.  Only  tbe  most  dogged  perseveranco  surmounted 
the  obstacles  of  the  unskilled  labor  not  only,  but  also  of  the  adversity 
of  the  season ;  but  a  whole  year  was  at  stake,  and  tbe  trial  had  to  be 
made  that  year,  and  was  made. 

This  process  consists  in  a  i)ecnliar  mode  of  extracting  the  sugar  from 
the  vegetable  matter  in  the  cane  without  mechanical  power. 

If  sugar-cane  is  cut  into  thin  slices  and  covered  with  water  for  some 

t      ^  an  exchange  of  the  liquid  contents  of  the  cane  and  the  surround- 

I        *  will  take  place.    After  a  certain  time  the  water  will  contain 

81       percentage  of  dissolved  sugar  as  the  cane  itself.    By  the  usual 

1  of  crushing  the  cane  the  cellular  structure  of  the  membrane  is 

ryed,  and  the  albumen  and  other  mucilaginous  impurities  are 

r  i>ermitted  to  enter  into  the  cane  juice. 

D,  the  greater  quantity  of  cells  containing  saccharine  matter 
la  t    >  center  of  the  cane,  by  pressure  the  free  exit  of  the  saccha- 
:  is  prevented,  it  having  to  pass  through  the  surrounding 
9  cells. 
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lu  the  diffusion  process,  the  slices  are  brought  into  imiuediate  ooa- 
ttict  with  the  diffusive  liquid. 

The  advantages  of  this  process  of  obtaining  the  saccharine  matter 
from  the  cane  over  the  old  one  by  pressure  are: 

1.  Greater  amount  of  saccharine  matter  obtained  from  the  same 
amount  of  cane. 

2.  The  juice  is  only  slightly  charged  with  impurities  and  need«,  there- 
Core,  less  defecation. 

3.  Xo  receiving  boxes  needed,  less  skimmings  and  no  settliu^s. 

4.  The  cane  may  be  rich,  healthy,  or  old,  sour,  frost-bitten,  windrowed, 
yet  all  the  amount  of  saccharine  matter  in  it  will  be  obtained  in  a  com- 
paratively pure  condition. 

With  the  apparatus  worked,  the  following  result  was  obtained  as  de- 
scribed by  Mr.  Sieg : 

The  cane  at  disposal  had  been  frost-bitten  twice.  The  Urst  time  on 
the  24th  of  October,  and  the  second  time,  a  month  later,  on  the  23d  of 
i^Tovember.  It  had  been  windrowed  since  the  end  of  November,  and 
presented  a  very  bad  appearance,  so  that  fully  one-third  had  to  be  cut 
off  and  left  in  the  field,  that  third  being  more  or  less  rotten. 

Work  began  on  the  18th  of  December,  1873,  and  was  iiuished  with 
live  interruptions  of  more  or  less  duration,  owing  to*  the  holidays  and 
othei'  causes,  on  the  3d  of  January,  1874. 

The  cane  was  carefully  weighed  nnder  the  superintendence  of  Mr. 
Archibald  Mitchell,  of  Leeds  &  Co.,  in  this  city,  and  in  presence  of  any 
chance  visitor.  On  40  arpents,  or  31.80  acres,  there  was  obtained  in  ail 
957,600  pounds  of  cane  for  the  cutters,  which  makes  an  average  of  28,730 
l)ounds  per  acre.  The  juice  pressed  from  the  same  cane  weighed  6.660 
Beaum6.  The  average  weight  of  the  single  canes  for  the  cutters  was  2 
pounds. 

The  juice  coming  from  the  diftusers  and  going  into  the  clangers 
weighed  5.56^  Beaum^. 

The  total  amount  of  juice  obtained  was  84.39  pounds  from  100  pounds 
of  cane,  the  latter  containing  90  per  cent,  of  juice ;  therefore  a  loss  of 
only  5.61  pounds  of  cane  juice.*  The  best  results  obtained  from  the  roll- 
ers showed  a  loss  of  24  pounds  of  juice  from  100  pounds  |^  cane  under 
the  most  favorable  circumstances. 

From  the  darifiers  it  went  through  five  open  kettles,  was  boiled  down 
to  250  Beaumd,  and  went  from  thence  to  the  vacuum  pan  in  the  usual 
way. 

The  amount  of  saccharine  matter  obtained  was  as  follows : 

31.8  acres,  at  28,750  ponnds  cane  per  acre pounds  cane . .  957, 600 

31  hogsheads  net  production  of  sugar pounds..     :^,7:i6 

130  barrels  molasses.  5, 542  gallons,  on e  gaUon  molasses  at  12  pounds. . . . .  do . . .    66, 504 

Total  of  pounds  of  sugar  and  molasses 102,240 

which  makes,  on  957,600  pounds  of  cane,  10.67  per  cent,  of  sugar  and 
molasses. 

The  great  preponderance  of  molasses  over  sugar  is  due  to  the  deteri- 
orated condition  of  the  cane,  and  to  not  having  made  second  and  third 
sugars. 

For  the  puipose  of  comparison,  the  results  obtained  this  season  with 
the  old  process  by  Messrs.  McGall  Brothers  and  Col.  Amed6e  Bringier 
are  annexed. 

,    Five  hundred  and  sixty-nine  acres  of  cane,  28,051  pounds,  at  7  to  8c* 
Beaum6.    Total  amount  of  cane  rolled,  15,961,384  pounds.    Result  ob- 
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tOEhied)  440  hogsheads,  at  1,150  pounds  each.  Total  amount  of  sugar, 
506,500  pounds;  1,000  barrels  of  molasses,  at  43  gallons,  12  pounds  per 
gallon,  equal  to  516,000  pounds.  Sugar  and  molasses,  total,  1,022,500 
pounds. 

The  production  of  saccharine  matter  was  0.40  i)er  cent,  of  the  cane 
worked.  Now,  if  tbe  result  obtained  had  been  the  same  as  that  l)y  dif- 
fhsiOTi,  10.67  per  cent,  (from  very  inferior  and  deteriorated  cane,  the 
juice  of  which  weighed  only  6.66  Beaum6),  the  result  would  have  been, 
sogar  and  moLosses,  total,  1,703,079  pounds,  which  is  a  surplus  gained 
of  j680,579  pounds.  To  sum  up,  if  the  cane  on  Messrs.  McCalPs  planta- 
tion had  been  worked  by  diffusion,  and  would  have  had  only  the  same 
weight  of  Beaume,  6.66,  and  had  deteriorated  besides,  the  result  ob- 
tained would  have  been  293  hogsheads  of  sugar  and  G65  barrels  of  mo- 
lasses, more  than  was  obtained  under  the  old  process. 

Col.  Amed^e  Bringier  stated  that  he  had  chosen  the  finest  cane  on 
his  place  in  order  to  test  as  exactly  as  possible  how  much  could  be  ob- 
tained by  one  of  the  best  mills  in  the  State,  and  one  of  the  most  econom- 
ically-condncted  sugar-houses.  Fifty-one  acres,  at  57,794  pounds  i>er 
acre,  are  2,947,500  pounds;  the  cane  juice  weighed  8^  Beaum^. 

Piodnction  of  sngar pounds..  135,272 

Prodtiction  of  molasses do....     74,970 

Total  greon  sngar 210,248 

Or  7.13  per  cent,  of  saccharine  matter  to  cane  worked. 

The  great  preponderance  of  sugar  over  molasses  in  this  result  is  due, 
first,  to  the  good  condition  of  the  cane;  secondly,  and  iirincipally,  to 
superior  handling  and  working  of  the  cane  juice  after  leaving  the 
rollers. 

Assuming  he  had  obtained  the  result  gained  by  the  diffusion  process, 
he  Would  have  had  314,498  pounds  of  sugar  and  molasses,  which  is  a 
suiplns  over  this  result  of  104,250  pounds ;  or,  calculated  in  the  same 
proportion  as  his  relative  qnantities  of  sugar  and  molasses — ^total  sur- 
plus sugar,  67,364  pounds ;  also  surplus  molasses,  36,866  pounds. 

As  a  matt^  of  special  interest,  the  report  of  Mr.  Ludwig  Kollman, 
technical  director  of  these  experiments,  is  here  given : 

On  this  place  the  weight  of  the  cane  was  carefully  registered  during 
our  work ;  the  quality  of  the  cane  was  tested  from  time  to  time  by  pars- 
ing a  few  canes  through  a  small  set  of  hand-rollers  and  the  juice  weighed 
with  a  very  delicate  saccharometer.  During  this  our  first  week's  run, 
the  analyses  of  the  mill  juice  and  diffusion  were  as  per  table  following: 

To  avoid  all  misapprehension  it  must  not  be  forgotten  that  for  every 
100  gallons  of  mill  juice  we  had  113  gallons  of  diffusion  juice,  which  ac- 
oounts  for  the  apparent  higher  rating  by  saccharometer  in  mill  than  in 
diffusion  juice. 

Analysis  of  mill  and  diffusion  juice. 


I    MiUjnioe, 
Const  ituenU.  »i 


DliTasion 


ssasir 

C9B 

n«(er  per  cent,  Calliog. 


Per  cent. 
9.  cr» 

0.42 
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During  tbe  first  week  of  our  work  there  were  087,945  pouuife  of  cane 
cut.  This  caue  contained  1)0  per  cent,  of  juice,  of  whidi  83  were  sent  to 
the  clnrifters;  therefore  obtained  (calcuhitiug  by  the  analysis  above 
given) : 

Per  cent. 

Crystanizablo  sugar H.»<1 

Gliu'oso - 1.  *•*•'» 

Foreign  siibstanccH <^4(*> 

The  loss  of  juice  by  clarification,  skimmings,  and  sediments  in  sirup 
tanks  amounts  to  about  0  per  cent,  on  the  weight  of  the  juice,  or  4.08 
per  cent,  on  the  weight  of  the  caue  ;  therefore,  amount  of  juice  really 
obtained  in  green  sugar,  78  per  cent,  on  the  weight  of  the  cane.  Of  this 
8.28  per  cent,  crystallizable  sugar,  1.17  per  cent,  glucose,  0.43  per  cent, 
foreign  substances. 

According  to  the  established  analysis,  every  pound  of  foreign  sub- 
stances in  cane  juice  prevents  the  same  amount  of  sugar  from  crys- 
tallizing; and  furthermore,  through  the  influence  of  great  heat,  long 
cx)ntinued  in  open  kettles,  a  further  amount  of  crystallizable  sugar  is 
converted  into  nncrystallizable  sugar.  To  be  on  the  safe  side,  double 
the  amount  of  glucose  would  represent  the  disturbing  element  in  crys- 
tfillization  of  the  sugar  contained  in  the  difi'usion  juice,  the  perturbing 
action  of  the  heat  included.  Under  these  circumstances  we  ought  to  have 
had,  in  dry  substances,  0.68  per  cent,  of  crystallizable  sugar,  3.20  per 
cent,  of  molasses. 

To  compare  the  above  with  the  results  obtained  in  our  run,  it  will  be 
necessary  to  reduce  the  amount  of  dry  substances  to  the  same  basis. 

Poroent. 

The  amount  of  water  in  the  sugar  is 1.50 

The  amount  of  ghieoso  and  foreign  substance 0.75 

The  amount  of  water  in  the  molasses 20.00 

This  would  give  us  0.83  per  cent,  sugar,  3.78  per  cent,  molasses.  Total, 
10.61  per  cent.,  against  10.37  per  cent,  actually  obtained,  showing  a  loss 
of  0.24  per  cent.,  which  has  to  be  charged  to  profit  and  loss,  attributable 
to  want  of  control  in  the  sugar-house. 

ABSTRACT    FROM    REPORT    OF    FIRST  WEEK'S    RUN    BY    DIFFUSION, 

OCTOBER  20  TO  OCTOBER  31. 

Sugar-cane  workctl  up pounds..  i)S7,945 

Saccharonicter : 

Density  of  miU  juice per  cent..       14. 10 

Density  of  diffusion  juice do....       11.45 

Yield  of  undiluted  juice  on  the  weight  of  the  cane do ... .      8*i.  ihS 

Sugar  ohtained : 
First  product : 

Hogslioads *^ 

Pounds :r», r»D.'> 

StUM>nil  ]>r<>duot : 

Jlogshi'nds 14.  r> 

Pounds ir..  Ill 

Total  in  pounds r.l,7(.K> 

Molasses  (ditainod: 

IJarrels 100 

(Jallons 4,249 

i'niiiKls ^.  r>0,77d 

Total  sugar  and  molasses pounds..  102, 4{^4 

Percentage  of  sugar  on  the  weightof  tho  cane r>.2t{4 

Percentage  of  molasses  on  the  weight  of  the  cane 5.  l:Ji) 

Total  ]>ercentago 10.;J7 

Excess  of  ditliision  products  over  mill  products per  rent. .  42. 5 
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The  difference  of  1.60  per  cent,  in  the  jielil  of  sugar  is  due  to  tbe  fat 
that  onr  seconds  did  not  have  sufficient  time  to  granulate  and  to  Bettli 
couequeutly  much  of  the  HUgur  of  small  giuin  iiassed  tlirougli  the  cei 
lllfi^als  into  the  luolusscu,  as  proved  by  tbe  aualysee  of  tbe  said  mf 
lanes,  showing  far  more  per  ceut.  of  sugar  tban  it  should  have  had. 

ANALYSIS  OP  SEOLASSES. 

Diy  snbntanc«8  by  sncclmi'oiuelor , 79.  ( 

W4t«r 20.( 

Ci7*UU  liable  8nK»r 63.  f 

Olnoow 12.: 

Faraign  snbatancoa :t.7 

It  appears  from  tbe  report  made  by  Mr.  H.  D.  Segbere  that  od  th 
second  mn  of  diffusion  we  came  very  near  obtaining  the  proper  propoj 
tioiu  of  sugar  and  molasses. 

To  sbovr  the  comparative  yield  of  tbe  mill  and  -diffusion  procssset 
the  tftble  taken  from  Dr.  Kratz's  report  is  given: 
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It  will  be  seen,  by  studying  carefully  the  above  table,  that  owing  t 

better  mauipnlations  on  the  part  of  all  employes  the  relative  qnantitie 

of  crystallized  sngar  was  very  nmch  increased  in  this  run  over  tbe  firs 

d,  ItuanciaJly  conRidei-ed,  still  better  in  comparison  to  mill  rn: 

first  11m  bad  been, 

-J     I  n    J  jiercentage  of  sugar  and  uiola.s8es  in  this  mn  appears  to  b 

Id     a  ui  the  first,  but  in  reality  it  is  about  the  same,  because  it  nins 

hered  tliat  sugar  contains  from  1  to  ^  per  cent,  of  water,  aii< 

i'roin  'M  to  25  [ler  cent.,  and  in  tbe  above  figures  this  water  i 

in,"  as  it  always  is  in  commerce. 

it  this  most  pronounced  success  of  the  diffusion  jnYHtess,  i 
1  rodnoed  into  Louisiana,  and,  so  far  as  I  know,  baa  no 
I      L  these  original  experiments.    I  append  a  letter  wbia 
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I  sent  to  Mr.  li.  Sieg,  of  2^ew  Orleans,  whom  1  have  to  thank  for  many 
favors  in  the  preparation  of  this  rei)ort,  and  his  answer  thereto: 

DsAR  Sir:  I  desire  to  thauk  yon  for  copies  of  tlie  ''Sacrerie  Indigi'ne,''  eontiuning 
articles  by  M.  Riffard  on  the  diffusion  process  applied  to  sugar-cane  in  Aska.  If  jcm 
have  leisure  and  inclination,  will  you  Kindly  answer  the  following  questions: 

1.  Has  the  diffusion  process  been  tried  in  Louisiana  any  further  than  indicated  in 
Dr.  Kratz's  report? 

2.  How  many  factories  in  the  State  are  now  using  this  process? 

*A.  How  do  you  explain  the  indifference  with  which  the  planters  generally  regard 
the  process? 

With  your  permission  I  desire  to  publish  the  answers  which  you  may  give,    I  will 
return  the  copies  of  the  "  Sncrerie"  as  soon  as  I  have  done  with  them. 
Resi)ectfnlly, 

H.  W.  WILEY, 

Ckemitt. 
R.  SiEG,  26  North  Charles  Street,  New  Orleans^  La.  ' 

New  Orlbaks,  December  15, 1883. 

Dear  Sir  :  Before  replying  to  your  questions  in  detail  you  will  permit  me  to  give 
yon  a  short  outline  of  the  situation  of  the  sugar  industry  in  Louisiana,  as  we  found 
it  in  1873,  when  we  introduced  the  diffusion  process  in  this  State. 

We  were  then  stiU  sharing  the  common  belief  of  our  planters,  that  they  conld  and 
did,  with  their  more  powerful  mills  at  least,  extract  from  70  to  72  pounds  of  Joioe  out 
of  every  100  pounds  of  cane.  We  only  hoped  to  increase  this,  by  diffusion,  to  84  to 
85  pounds,  so  that  by  adopting  the  process  our  planters  should  gain  abont  20  per  cent. 

Yon  may,  therefore,  judge  how  ^reat  must  have  been  our  surprise  when,  by  the  use 
of  scales,  by  the  measuring  of  the  juice,  and  by  the  usual  polariscopic  tests,  we  asoer- 
taincd  beyond  a  doubt  that  only  a  very  few  mills  in  this  country  did  extract  more 
than  r>.')  to  58  pounds  of  jnice:  that  instead  of  obtaining  only  20  i>er  cent,  more  joice 
by  diffusion,  the  yield  was  really  increased  from  40  to  50  per  cent.,  and  that  this  juice, 
ill  spite  of  the  various  defect-s  in  our  primitive  machinery,  with  its  unavoidable  irregu- 
larities and  delays^  had  rather  gained  than  lost  in  purity. 

The  discovery  of  these  important  facts  made,  of  course,  a  deep  impression  upon  oar 
planters,  and  if  our  apparatus  and  some  of  its  accessories  had  been  as  perfect  as  they 
should  have  been,  and  as  inexpensive  as  they  could  be  made  at  present,  dLffasion 
would  have  sux>erseded  every  other  means  of  extracting  the  Juice  from  the  cane,  just 
as  it  has  done  this  now  in  the  modem  beet-sugar  industry. 

Unfortunately,  the  first  apparatus  which  we  imported  from  Euro^  had  been  the 
one  used  by  Mr.  J.  Robert,  the  inventor,  and  his  father  before  him,  in  their  original 
experiments,  and  it  was  handed  over  to  ns  by  the  latter,  as  if  for  the  purpose  of  get- 
ting rid  of  it.  Of  course,  after  using  it  in  our  first  short  trial,  we,  too,  concluded  that 
it  was  utterly  useless  for  the  diffusion  process  in  general,  and  its  application  to  cane 
in  particular. 

Subsequently  our  mechanics  tried  their  skill  upon  the  improvement  of  the  appa- 
ratus, designing  one,  which  in  some  respects  was  perhaps  a  trifle  better ;  in  other 
reKpccts,  however,  even  less  good  than  the  first  one  had  been. 

We  only  gained  one  point  with  it — through  the  reduction  of  its  dimensions  the  ap- 
I)aratus  worked  faster.  But  the  much  desired  and  promised  economies  in  labor  as 
well  as  in  cost  of  construction  were  really  not  attained.  Consequently,  when  our 
sugar-planters  inspected  our  work  in  1874-^75  they  readily  jumped  at  the  concloaion 
that  a  superior  and  more  reasonable  apparatus  could  not  be  devised,  and  these  two 
objections  were,  for  a  time  at  least,  &tal  to  the  process.  And  then  the  same  me- 
chanics who  at  the  beginning  had  helped  to  advance  the  cause  of  diffusion,  having 
lost  their  pecuniary  interest  in  it,  joined  the  opposition  from  rival  inventors  to  pnfi 
it  down. 

Strangely  enough,  the  same  observation  has  recently  been  made  regarding  one  of 
the  greatest  concerns  of  Paris,  which  was  criticised  for  having  done  a  similar  service 
to  the  sugar  manufacturers  of  their  country,  by  influencing  them  to  use  some  costly 
patent  presses;  and  to  this  circumstance  as  much  as  to  any  other  the  inferiority  of 
the  French  sugar  industry  of  to-day  was  rightly  or  wrongly  principally  attribnted. 

Another  objection  was  also  made,  viz.,  that  diffusion  would  give  our  planters  snob 
an  amount  of  juice  that  with  their  former  and  oven  present  means  of  evax>oration 
they  would  bo  entirely  incapable  of  keeping  up  with  the  extraction,  and  that  in  con- 
sequence thereof  they  could  be  compelled  to  work  cither  slower,  consuming  less  cane 
per  day,  or  to  throw  their  juice  away,  as  they  now  do,  by  leaving  it  in  the  bagasse. 

After  looking  very  carefully  into  tnis  last-mentioned  objection  and  finding  that  it 
was  quite  correct,  and  that  out  of  onr  1,200  sugar-houses  not  more  than  16  or  18  had 
evaporators  deserving  the  name,  while  the  sugar-houses  blessed  with  these  had  been 
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eneked  many  years  ago  by  tho  celebrat<vd  Mr.  Rillieuz,  I  became  couviuced  tliat  the 
open  kettles  nvere  the  greatest  insurmonutable  impediment  to  every  serious  progress 
in  oar  sagar  industry',  and  that  without  radically  changing  this  system  of  evapora- 
tkm,  or  rather  of  toasting  the  juice,  the  ducussion  of  increasing  ite  volume  would  be 
either  useleae  or  premature.  m 

Having  pegged  at  this  obstacle  for  a  iromber  of  yeai's  without  intermission,  I  had 
at  last  the  satisfaction  to  see  that  our  planters  commenced  to  move  in  the  matter, 
and  that  these  old  clumsy  things,  the  kettles,  were  turned  out  of  a  goodly  number  of 
lugar-housea.  Now,  at  least,  our  planters  might  do  more  work,  and  having  once  en- 
tered upon  the  road  to  real  progress,  it  might  be  hope<l  that  they  would  not  stop  at 
the  open  steam-pans,  the  next  worst  evaporator  known,  and  long  since  set  aside  by 
all  sogar  manufacturers  who  were  in  the  habit  of  using  the  polariscope  and  examin- 
ing the  losses  or  changes  which  their  products  suftered  through  faulty  treatment  in 
the  coarse  of  mana£Ekcture. 

Thinking  that  these  perhaps  a  little  too  lengthy  remarks  were  necessary  to  render 
my  anawers  more  intelligible  and  just  to  all  cojicemcd  in  the  matter,  I  will  now  pass 
on  to  your  questions. 

"  1.  Has  the  diffosion  process  been  tried  in  Louisiana  any  further  than  indicated 
in  Dr.  Kratz's  report  f 

Yes;  the  two  old  apparatus  constructed  in  1874  were  moved  to  a  plantation  in 
Saint  Charles  Parish  the  year  after,  for  the  purpose  of  demonstrating  the  great  a<l- 
vantages  of  the  central-factory  system  for  the  manufacturing  of  sugar.  As  the  plan- 
tation was  lew  and  only  suited  for  rice,  a  large  amount  of  cane  had  been  brought 
from  distant  plantations  situated  on  the  banks  of  the  Mississippi  River,  and  it  was 
calenlated  that  the  cane  misht  be  economically  transported  by  old  coal-barges  towed 
np  and  down  systematically.  The  season,  however,  being  exceptionally  late,  the 
eane  did  not  matore  before  the  middle  of  November,  and  the  unripe  cane,  which  had 
been  cut  and  ibr  days  left  at  the  landings,  and  on  the  barges  also,  exposed  to  the 
weather,  sufTered  considerably  from  these  unforeseen  and  unavoidable  delays.  Expe- 
rience then  and  since  has  proven  that  it  is  not  advisable  to  transport  large  masses  of 
rane  by  water,  and  where  this  mode  of  transportation  is  still  employed,  the  barges 
or  vessels  diould  never  load  more  cane  in  one  day  than  could  be  delivered  from  them 
at  night  or  the  next  day. 

After  the  poorest  lots  of  cane  had  been  worked  np,  the  yield  exceeded  a  percentage 
of  8  per  cent,  in  first  and  second  sugars  several  times,  notwithstanding  the  very  uu- 
satis&ctory  arrangement  of  the  purgery,  its  coolers,  &c.  At  that  time  the  sugar- 
wagons  now  used  were  an  unknown  convenience,  in  our  sugar-houses  at  least. 

In  lti76,  a  good  year,  and  1677,  the  worst  we  ever  had,  the  same  old  machinery  was 
again  set  to  work  upon  a  much  smaller  quantity  of  cane,  mostly  produced  on  the 
plantation,  bat  no  records  were  kept  or  obtainable. 

The  plantation  had  no  cane  crop  m  1878,  but  in  1879  a  small  experiment  was  again 
made  nnder  my  supervision ;  but  as  the  sugar-house  had  been  run  down  by  the  par- 
ties who  preceded  us^  I  could  only  convince  myself  that  even  under  the  most  adverse 
and  wretched  conditions  diffusion  would  still  be  greatly  superior  to  mill  work,  be- 
caoae,  notwithstanding  the  dilapidated  condition  of  the  diffusers,  which,  if  properly 
made,  should  have  lasted  forever,  and  in  spite  of  many  delays  and  stoppages  which 
on^t  not  to  occur,  we  averaged  about  81  per  cent,  of  normal  juice  from  100  pounds 
of  cane. 

The  lower  part  of  our  old  diffusers  consisted  of  a  large  cast-iron  box  of  a  triangu- 
lar diape,  intended  to  make  the  opening  for  the  discharge  of  the  diffusion-bagasse  as 
laise  as  possible.    This  arrangement  proved  to  be  the  most  awkward  in  practice, 
while  in  principle  or  theory,  fully  borne  out  by  experience,  it  was  perhaps  the  most 
laproper  one  that  could  have  been  selected.    Besides  this,  the  largo  iron  castings  riv- 
etsd  together,  which  formed  this  part,  would  crack  or  leak,  and  thereby  rob  the  ap- 
1       tnsof  one  of  its  principal  merits,  to- wit,  that  of  not  being  subject  to  breakages 
.«pttirB.    Bat  while  this  part  of  the  apparatus  had  to  be  condemned  entirely^  its 
flfr  portion,  comprising  the  valves  and  pipes,  also  required  so  many  alterations 
it  woold  have  been  cheaper  to  make  the  whole  thing  new  than  to  attempt  re- 
.jlhig  it. 

this  connection  it  may,  perhaps,  not  be  amiss  to  observe  that  a  simpler,  better, 
.  in  every  respect,  more  perfect  apparatus  might  now  be  constructed  for  about 
rd  of  the  money  which  our  old  ones  had  cost  us,  and  cheapness,  as  well  as  per- 
is one  of  the  greatest  desiderata  to  our  Louisiana  sugar  industry. 
a.ow  many  factories  in  the  State  are  now  using  the  process T'' 

The  only  thing  that  our  planters  had  seen  of  diffusion,  in  the  way  of  aprao- 

nstration,  was  our  first,  by  far  too  expensive,  and,  moreover,  so  compli- 

ktns,  that  they  very  naturally  felt  as  if  such  a  thing  would  never  do  for 

..pen  their  plantations,  and  in  this  I  think  they  were  perfectly  right; 

Ky,  it  would  have  needed  another  ocular  demonstration  to  prove  that  the 

a  coustmcting  a  better,  more  labor-saving  apparatus,  had  been  exagger- 
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ated  and  overcome.  Bat  the  plauters  theniselves  were  not  willing  to  make  snoh  an 
experiment  at  their  exi)en8e,  and,  there  bein^  no  one  else  who  seemed  to  be  either 
inclined  or  capable  of-doing  it  for  them,  the  thin<c  remained  undone. 

In  1879,  however,  our  Sugar  Planters'  Association  again  took  notice  of  tlieprocesSi 
and  appointed  a  committee,  consisting  of  Messrs.  Dymond,  GkMlbcrry,  and  Laplace, 
three  prominent  planters,  who,  after  affording  me  the  xtlcJ^ure  of  showing  them  a 
sket'Ch  and  the  workings  of  a  modern  diffusion  apparatus,  suitable  for  sugar-cane, 
appeared  to  be  quite  satisfied,  and  concluded  their  subsequent  report  as  follows : 
^'The  dearly  learned  lessons  of  the  past  bid  fair  to  so  improve  diffusion,  as  applied  to 
sugar-cane,  that  the  cane  planters  adopting  it  shall  so  increase  their  yield  and  so 
diminish  their  expenses  that  they  will  bo  able  to  hold  their  own  against  this  Euro- 
pean ginnt,  grown  suddenly  so  great  and  strong  that  he  now  seems  about  to  ornsh 
the  cane-producing  world  out  ofexistence." 

"  3.  How  do  you  explain  the  indifierence  with  which  the  planters  generally  regard 
the  i>roccss  ?" 

Onr  planters  do  not  regard  the  process  with  indifierence,  but  have  in  general  not  a 
very  clear  conception  of  the  whole  matter.  The  majority  of  all  sugar-houses  in  Lou- 
isiana are  already  so  deticieut  in  evaporation,  that  if  the  crop  happens  to  be  a  little 
larger,  or  the  season  bo  shortened  by  sudden  changes  in  the  weather,  the  planters  are 
immediately  exposed  to  the  danger  of  losing  a  part  of  their  crop  in  the  neld|  and  as 
this  has  already  not  unfrequently  occurred  with  an  extraction  of  merely  two-thirds 
of  the  juice,  it  would  of  course  happen  more  frequently  still  if  something  like  50  per 
cent,  more  juice  was  thrown  upon  their  sugar-houses,  unless  their  capacity  for  erapo- 
ration  should  be  very  nearly  doubled,  so  as  to  provide  against  every  contingency. 
Onr  planters  generally  liave  an  idcii  that  good  evaporators  are  ranch  more  expensive 
than  ^bad  or  inferior  ones;  but  this  is  a  mistake.  At  all  events  the  introduction  of 
good  evaporators  is  of  still  more  pressing  necessity  even  than  the  increase  of  the  ex- 
traction. If  diffusion  had  no  other  merit  than  to  force  our  planters  to  improve  their 
evai>oration— and  it  has  done  this  in  Europe — it  would  be  one  of  the  greatest  blessings 
that  could  be  conferred  upon  our  sugar  industry.  This  subject,  however,  is  so  vast 
and  far-reaching  in  its  relations  to  this  great  industry  that  I  could  not  hope  to  do  it 
justice  in  a  few  passing  remarks  like  the  present.  Suffice  it  to  say,  that  evaporators 
such  as  those  which  our  planters  are  now  getting  at  a  comparatively  great  expense, 
can  no  longer  be  seen,  except  in  sonioof  the  most  superannuate<l  and  poorly  arranged 
sugar  factories  of  Europe  or  in  the  antiquated  sugar-houses  of  tropical  countries. 

In  this  respect  the  sugar-plantei*s  of  the  Hawaiian  Archipelago  are  setting  ns  an 
example  worthy  of  imitation,  for,  notwitlistaniling  their  great  natural  advantages, 
they  seem  to  be  ever  anxious  and  ready  to  take  lipid  of  every  improvement  or'prog- 
ress  which  the  cane-sugar  industry  has  been  oris  on  the  point  of  makinff.  I  was 
therefore^  not  uiucli  astonished  to  learn  that  the  other  day  these  planters  had  listened 
with  particular  attention  and  favor  to  a  proposition  submitted  to  them  with  a  view 
of  inducing  their  Government  to  appro])riatc  $50,000  or  $60,000  for  the  im]K>rtation 
from  Europe  of  a  diffusion  apparatus  and  other  machinery  necessary  to  the  establish- 
ment of  an  experimental  station^  at  which  the  process  could  receive  a  complete  and 
thoroughly  scientific  test.  Considering  the  great  influence  which  these  sngar-plant- 
ers  have,  and  the  great  services  which  their  industry  has  rendered  to  their  Govem- 
ment,  it  could  scarcely  deny  them  a  favor  so  insignificant  in  comparison  to  the  object 
in  view. 

But  the  planters  of  the  Sandwich  Islands  are  not  alone  in  their  endeavor  to 
advance  their  industry  'as  much  as  they  can :  the  sugar-planters  of  Cuba  are  also 
earnestly  thinking  of  improving  especially  their  present  unsatisfactory  methods  of 
j nice-extraction,  and  from  information  lately  received  I  believe  that  they  too  intend 
to  give  the  process  a  fair  trial  next  season.  The  necessity  for  these  improvements  is 
imposed  u]wn  them  by  the  recent  abolition  of  slavery,  by  the  growing  soaroity  of 
labor,  and  by  the  nevertheless  declining  value  of  their  ])rodncts.  It  seems,  therefoe, 
quite  certain  that  our  planters  also  can  no  longer  trust  in  the  natural  or  artificial 
advantages  of  their  ])Osition,  and  that,  on  the  c6ntrary,  they  ought  to  use  every 
available  means  to  econonii7:e  in  their  expenditures,  in  their  raw  material  and  lal>or, 
so  that  they  too  may  be  able  to  resist  any  further  encroachments  ui>ou  the  value  of 
their  crops  and  productions. 
Most  respectfully, 

R.  SIEQ. 

Prof.  H.  W.  Wiley,  Washingion,  D.  C. 

EXPERIMENTS  MADE  IN  OUADALOUPE. 

The  next  acconnt  of  experiments  made  with  difiTnsion  on  sagar-cane 
is  in  a  oommanication  by  M.  Edmond  Kiffard  to  the  ^^  Sncrerie  ^di- 
gfene,"  published  in  the  numbers  for  I9t1i  and  26th  of  June  and  IStih  of 
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September,  1883.  According  to  tbe  observations  of  Kitt'ard  ou  tropical 
cane,  the  mean  content  of  sugar  is  15.:]  per  cent,  in  tlio  Juice,  or  13.77 
per  eetit.  of  the  t^ital  weight  of  cane.  There  is  expressed  by  double 
milling  with  interniediut^)  saturation  of  the  Mrst  bagasse  with  hot  water 
an  amount  of  saccharine  matter  represented  by  the  following  figures : 

Per  rent,  juice  exprewieil  by  first  mill 00 

Percent,  jnice  expresfleil  by  secoml  nuH 'i.'i 

equal  to  11  per  cent,  of  normal  juice.  Total  per  cent,  normal  juice  ex- 
pressed, 71.  Each  100  kilograms  of  cane,  therefore,  furnished  71  kilo- 
grams of  juice,  or  11^^=10.80  kilograms  of  sugar.    But  100  kilo- 

grams  of  cane  contain iL._lJ  =13.77   kilograms  of    sugar.     The 

sugar  lost  in  bagasse,  therefore,  is  13.77—10.86=2.91  kilograms. 

The  total  amount  of  sugar  lost  in  the  molasses  is  .75  kilogram ;  and 
in  manufacture,  .86  kilogram ;  and  total  sugar  obtained,  9.2o  kilo- 
grams. 

This  is  ccrtainl3'  a  favorable  showing  for  mill  work,  and  yet  these  are 
tlie  results  which  led  Rittanl  to  make  the  experiments  with  diffusion. 

In  sorglinm  the  best  yields  of  sugar  heretofore  obtained  on  weight  of 
cane  have  been  3  to  3.5  per  cent.  We  would  certainly  be  satisfied  if 
ibis  oonld  be  raised  to  9.25. 

DIFFUSION  OF  THE  BAGASSE. 

Bi£Eieuxl  made  some  experiments  with  the  bagasse,  although  I  think  it 
banlly  proper  to  call  them  experiments  with  diftusion.  When  the  cells 
are  crushed,  as  in  the  bagasse,  maceratw)i  is  a  more  appropriate  term. 
The  bagasse  was  chopped  in  a  straw-cutter  and  placed  in  diffusion- 
cells  hofding  73  kilograms  each.  In  all,  950  kilograms  were  used.  The 
amount  of  diffusion  juice  obtained  wa>s  3.8  hectoliters ;  of  wash  water, 
5.4  hectoliters.  Reduced  to  the  basis  of  the  density  of  the  juice  as  it 
comes  ij'om  the  mill,  this  gave  53.93  per  cent,  of  the  weight  of  the  ba- 
gasse, or  21.57  per  cent,  of  the  weight  of  the  cane.  It  is  thus  seen  that 
»  double  milling  71  per  cent,  of  juice  is  obtained,  and  21.57  by  diffusion 
the  bagasse,  giving  a  total  content  of  92.57  per  cent,  of  juice  in  the 
cane. 
The  following  is  the  summary  of  the  experiments  made  with  bagasse : 
1.  The  bagasse  must  be  cut  into  small  pieces  before  it  is  subjected  to 


2.  In  this  condition  the  bagasse  readily  submits  to  the  process. 
The  products  of  diffusion  calculated  as  normal  mill  juice  amount 

22  per  cent,  of  the  weight  of  the  cane, 
with  rapid  work  the  purity  of  the  juice  will  be  equal,  if  not  supe- 
to  that  of  the  second  milling. 
The  system  of  the  "long  battery"  is  the  one  to  lie  adopted. 

are  valuable  results.    They  show  that  it  would  pay  to  institute 

10      of  diffusion  in  connection  with  milling. 

n       oi  uie  great  objections  to  the  introduction  of  diffusion  has  always 

chat  it  -would  result  in  the  practical  loss  of  the  milling  machinery 

f  in  operation.    But  from  these  experiments  it  api>ears  that  the 

fAn  be  established  in  connection  with  milling,  and  then  wlieu 

k  or  wear  out  the  diffusion  machinery  will  be  ready  to 

e. 


44 


REPORT   OF   THE   COMMISSIONER    OF   AGRICULTURE. 


DIFFUSION  OF  CANE. 

M.  Eiffard  also  reports  some  experiments  of  difPasion  applied  to  cane, 
from  wliich  I  will  make  a  few  quotations  : 

The  canes  were  cut  into  rondelles,  liavinff  a  thickness  of  2  or  3  raillimeters.  In 
the  iirst  experiment  ?25  kilograms  of  rondelles  were  snbjected  to  diffusion. 

The  volume  of  hi  ice  obtained  was  4.40  hect-oliters,  specific  gravity  1.056;  of  wash 
water,  4.C0  hectoliters,  specific  gravity  1,025;  equal  to  2  hectoliters,  specific  gravity 
1.056;  total  A'olnme  of  juice,  6.40  hectoliters. 

Calculated  for  nonnai  mill  juice,  this  gave  a  yield  of  84.9  per  cent. 

Two  other  experiment-s  were  made. 

A  comparison  of  these  with  the  product  obtained  from  milling  the  same  caneis  Mcn 
in  the  following  table.  The  dlfi'nsion  juice  is  calculated  in  terms  of  nonnai  mill 
juice : 


Comparison  of  juices  of  diiTiiBioii  anil  milling. 


Density 

Sngar  per  beotoliter . . 
Uncrystallizable  sugar 
Purity  coefficient 


Mill  juices. 


First 
luilliDg. 


Second 
milling. 


Mean. 


1.063 
14.74 

1.04 
87.6 


1.046 
10.97 

0.67 
87.3 


1.056 
13.30 

0.89 
87.4 


DlffosioB  juices. 


A. 


1.066 
15.82 

0.85 
88.43 


B. 


1.060 
14.38 

0.92 
8a  29 


a 


1.064 
15.19 

L09 
87.09 


It  is  seen  by  the  above  that  the  process  of  diffusion  has  notably  in- 
creased the  yield  of  sugar,  although  it  is  evident  that  the  extraction  was 
not  complete.  Only  84.9  per  cent,  of  juice  was  obtained,  and  92 — 84.9= 
7.1  per  cent,  remained  in  pulp. 


PUBTHEE  EXPERIMENTS  AT  ASKA. 

From  the  report  of  Mr.  Eiffard,  something  further  of  the  success  of 
the  Minchin  works,  already  mentioned,  at  Aska,  was  learned. 

ANALYSIS  OF  ASKA  CANES. 

A  mean  of  the  analysis  of  various  parts  of  the  cane  gives  the  follow- 
ing as  the  composition  of  the  entire  stalk : 

CeUulose 8.20 

Water 76.94 

Sugar  and  soluble  matters 14.86 

The  canes  show  a  considerable  difference  in  composition  in  the  upjier, 
lower,  and  middle  thirds.    This  is  shown  in  the  following  analysis : 

An  average  lot  of  canes. 


CellaloM 

Sugar 

<rlu0086 

Salt* 

AV^ater 

Uodeteimined 


CoiistitneDts. 


i 

.608  meter 

.608  meter 

1    of  tlio 

of  the 

itop. 

center. 

7.  on 

8.47 

10.  ai 

13.31 

2.04 

1.51 

:i.  07 

0.259 

78.  :«4 

75.612 

0.459 

• 

0.830 

of  tU 
batt 


8.  SO 
13.37 

1.54 

0.233 
T6.122 

0.455 
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In  lionisiana  canes  the  difterence  is  even  more  striking,  but  it  does 
nofc  seem  to  appear  in  sorghum  canes.  Fi-om  the  Agricultural  Eeport 
for  ISSl  and  1882,  page  463,  I  quote  a  table  and  paragraph  illustrative 
of  the  above. 

Table  thowins  relative  value  of  different  parts  of  sugar-cane  atalk. 


Constitaenta. 


Butt. 


SMimA... ^— percent.. 

Glioote.. ••••..-«•-— do.... 

Solids........... do.... 

▲fBOftVlesasftr do — 

Spedilo  letmVity 


15.36 
.75 
.24 

14.37 
1.068 


Middle. 

Top. 

12.95 

3.21 

1.42 

3.6K 

.68 

10.85 

—2.70 

1.061 

1.038 

From  the  above  results  there  would  seem  to  be  iu  the  immature  sucar-cane  top  a 
close  TMemblance  to  the  immature  stalks  of  sorghum,  and  yet  the  aufiSogy  ceases  iis 
toon  as  the  aorghoms  have  attained  a  f uU  maturity,  for,  as  the  results  of  very  mauy 
uialyBes  show,  there  is  practically  uo  difiereuce.in  the  j]cuce  from  the  upper  or  lower 
half  of  the  sorghum  stalKs. 

From  his  experiments  Mr.  Minchin  is  led  to  believe  that — 

A  capacity  of  from  25  to  30  hectoliters  appears  to  us  as  the  most  favorable  for  the 
calli;  their  emptying  and  cleaning  are  thus  rendered  easy,  the  cane  yielding  its  juice 
with  ease.  The  temperature  is  to  be  maintained  at  90^-95*^  C.  We  are  assured  by 
analysis  that  no  inversion  takes  place  in  these  conditions  of  temperature. 

In  the  two  experiments  below,  performed  with  great  care,  the  temperature  of  the 
entering  Joioey  measored  at  the  oalorisator,  was  9^  C.  (mean).  * 


Komber  or  cells. 

Dacation  of  prooeM. 

Density  of  the  ontflow- 
in/i;  juice  at  280C. 

A. 

B. 

A. 

B. 

1 

xr.      Jf. 
25 

U.      Jf. 

15 

1.020 
1.037 

1.050 
1.  05.1 
1.05U 
1.066 

1.020 

2                  

15  1                15 
10                    10 
15                   10 
10                    20 

10                    10 

1 

1.032 

z'.ll'.'.lV.l 

1.047 

4  .        . 

1. 0.'>5 

•. - 

f... 

1.063 
1.0C8 

1         25 

1      ao 

U  ia  seen  that  at  the  sixth  cell  the  maximum  density  corresponds  to  that  of  normal 

DC-    All  stoppage  of  the  work  of  the  battery,  the  aeration  of  the  Juices,  their  cool- 

to  be  avoided.    Juices  which  are  not  obtained  by  lime  defecation,  whatever 

origin,  are  changed  at  the  temperature  of  the  air ;  the  lime  with  which  they 

my  alkalised  is  an  illusory  preservative.    If  the  battery  is  operated  in  the 

of  temperature  indicated,  the  Juice  will  flow  out  with  a  light  amber  tint 

m  remarKable  limpidity.    Any  lack  of  transparency  indicates  a  lowness  of 

erature  of  extraction. 

1  has  been  the  history,  as  &r  as  it  has  been  possible  to  trace  it^  of 

ation  of  difiiision  to  tropical  cane.    The  process  has  not  spread 

rapidity  which  characterized  its  introduction  into  the  sugar- 

astry  and  which  its  merits  warrant.    But  what  has  been  done 

most  value  for  comparison  with  the  experiments  I  have  made 

»pucation  to  sorghum,  and  which  will  now  be  given  in  detail. 

DIFFUSION  APPLIED  TO   SORGHUM. 

owing  were  the  problems  proposed  in  the  experiments : 
vise  suitable  apparatus, 
ermine  percentage  of  saccharine  matter  exti^acted. 
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;5.  To  deteriiiiue  perceutage  of  sacchariue  matter  left  iii  pulp  aud 
waste  water. 

t.  To  compare  diU'iisioii  juices  with  mill  juices  from  same  kind  of 
cane. 

5.  To  establish  best  proportion  of  water  to  use. 

G.  To  determine  intiuence  of  time  and  temi>erature  on  percentage  of 
juice  extracted  and  its  properties. 

APPARATUS. 

The  apparatus  for  the  experiments  iu  diffusion  was  constructed  iu 
New  York.  It  consists  of  two  parts,  viz.,  the  cane-cutter  and  the  diffu- 
sion battery. 

THE  CANE-CUTTER. 

This  machine  consists  of  a  cast-iron  disk,  conical  iu  shape,  aud  car* 
rying  three  knives  shaped  like  the  bit  of  a  carpenter's  plane.  The 
canes  are  delivered  to  the  cutter  by  a  forced  feed,  set  to  move  at  such  a 
rate  that  the  canes  are  advanced  from  one-eighth  to  one-sixteenth  of  an 
inch  during  each  third  of  a  revolution  of  the  disk.  The  canes  being 
fed  parallel  to  the  axis  of  the  machine,  are  struck  by  the  knives  in  the 
couicid  disk  at  an  angle  of  about  35^,  i.  e.,  the  angle  of  inclination  of 
the  cutting  surface  of  the  disk  to  the  axis. 

The  disk  revolves  500  to  800  times  per  minute.  Each  revolution  rep- 
resents three-eighths  to  three-sixteenths  inch  of  canes  cut.  The  rate  of 
movement  of  the  canes,  therefore,  is  187  to  300  inches  per  minute.  The 
knives  are  easily  detached,  when  dull,  and  sharp  ones  put  in  their 
places.  The  knives  should  fee  ground  twice  a  day  and  sharpened  with 
an  oilstone  every  two  hours. 

The  dimensions  of  the  experimental  cutter  are : 

Diameter  of  disk ...feet..  H 

Tliickuess  of  disk inclies..  1| 

Aiij?leof  inclinatiou  of  disk ;;5o 

Diameter  of  shaft inches..  2^ 

Length  of  shaft ; feot..  4 

Diameter  of  pulley iuches..  13 

Capacity  for  ten  hours tons..  3. 5  to 4 

The  disk  was  covered  by  a  hood,  so  that  the  chips  could  not  be 
thix)wn  into  the  room.  These  were  received  by  a  box  underneath. 
This  apparatus  at  first  gave  some  trouble  on  account  of  the  feed,  which 
was  not  properly  arranged.  When  this  was  adjusted, however,  the  ma- 
chine worked  well.  A  cane-cutter  properly  constructed  will  always 
have  an  advantage  over  a  cane-mill,  viz.,  it  will  be  difficult  to  break  it 
or  get  it  out  of  order.  On  the  other  hand,  cane-mills  are  a  constant 
source  of  trouble,  and  often  by  untimely  breaking  entail  great  loss  on 
the  manufacturer. 

Instead  of  having  the  knives  shaped  as  in  the  cutter  just  desciibed, 
it  would  probably  be  better  to  have  them  thinner.  The  thick  knife 
tends  to  break  the  chip  into  several  pieces  in  lines  parallel  to  the  axis 
of  the  cane,  but  this  may  not  be  a  disadvantage.  It  certainly  exposes 
a  greater  surface  to  the  action  of  the  diffusion  juices.  It  may,  however. 
by  the  rupture  of  a  greater  number  of  cells,  tend  to  defeat  the  idea  oi 
difliision,  which  is  percolation  tlirough  unbroken  membranes.  The 
substance  of  the  cane  being  much  more  brittle  than  that  of  the  beet-, 
it  will  be  found  quite  impracticable  to  secure  for  the  diffusion  process 
chips  as  perfect  as  the  cassettes  and  schnitzel  of  the  French  and  German 
factories. 
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CAPACITY  OF  CUTTERS. 


It  may  be  objected  to  tbe  metbocl  uuder  discussion  tbat  it  would  not 
\)e  practicable  to  construct  machines  to  work  on  a  large  scale,  say  from 
two  to  four  li  undred  tons  of  cane  per  day.  J  udging  from  our  experience 
with  tbc  Biiiull  mill  and  the  experijneuts  carrie(l  on  in  Louisiana,  to 
wkicU  refereuce  lias  already  been  made,  sucb  an  objection  seems  unten 
able^  For  equal  weights  of  cane  a  cutter  will,  if  properly  coustructe<l, 
be  ligUter  and  require  less  i>ower  to  ruu  it  tbau  a  mill.  All  cane- workers 
should  be  willing  to  give  a  fair  bearing  to  tbe  claims  of  a  machine  which 
will  relieve  them  from  tbe  worry  and  expense  of  the  choking,  breaking, 
and  creaking  of  tbe  mills. 

DIFFUSION  BATTERY. 

This  machine  consists  of  eleven  cells  arranged  in  such  a  way  that  a 
liquid  from  any  one  of  them  can  bo  transferred  to  another,  eitbcr  from 
the  top  or  bottom  of  the  cell,  at  will.  Tbe  cells  are  30  inches  long,  12 
inches  in  diameter,  and  hold  about  10  gallons.  On  one  side  is  tbe 
system  of  tnbes  and  valves  by  which  the  process  of  filling  and  emptying 
i«  carried  on.  On  top  of  the  cells  ai'e  the  openings  through  which  they 
are  filled  with  tbe  freshly-cut  chips.  Each  cell  ends  below  in  an  open- 
ing set  obliquely  to  its  axis,  through,  which  the  exhjiusted  cbi])s  are  dis- 
charged. 

On  the  side  opposite  the  feed- valves  is  found  the  steam  supply  by 
which  the  cells  or  the  liquid  contained  in  them  can  be  heated  either 
from  above  or  below.  This  heating  should  take  place  in  separate  com- 
partments, which  in  large  apparatus  are  called  calorisators.  The  water 
is  forced  through  the  cells  by  the  ordinary  pressure  of  the  Washington 
water- works,  which  here  is  scarcely  equal  to  the  pressure  of  two  atmos- 
pheres. The  water  as  it  flows  to  the  cells  passes  through  a  heater,  where 
it  can  be  brought  to  any  desired  temperature. 

MANIPULATION. 

The  first  cell  having  been  filled  with  chips  and  the  openings  all 
ekMied  except  the  air- valve  at  the  top,  water  from  the  heater  at  a  tem- 
perature of  (jiP  G.  (or  other  desired  degree)  is  admitted  through  the 
bottom  of  the  cell  until  it  begins  to  fiow  out  through  the  air  valve  at 
1       top.    This  vent  is  now  closed,  and  the  valves  changed  so  that  tbe 
v      enters  from  the  top  of  the  first  cell.    The  second  cell  is  now  filled 
die  liquid  from  the  first,  which  has  meanwhile  become  charged 
ui      1  the  sugar  it  is  capable  of  taking  from  the  first  chips.    The 
^       ee  are  so  arranged  that  tbe  li<iuid  from  the  first  cell  is  forced  out 
by  li      fi'esh  water  entering  from  al)ove,  and  into  the  second  cell  from 
1       w  until  this  is  filled.    Tbc  third  cell  is  now  brougl^t  into  action  in 
ti  >  way,  the  fresh  water  entering  through  the  top  of  the  first  cell, 

1     ves  having  been  changeil  for  the  second  cell  so  tbat  the  li([uid 
we  first  flows  in  at  the  top  of  the  second,  forcing  its  contents  out 
DP  through  the  thinl  cell.    This  process  continues  until  nine  cells 
*     ailed. 

s  ume  the  chips  in  the  first  cell,  having  been  treated  with  nine 

ive  portions  of  fresh  water,  have*  lost  all  but  the  merest  trae^  of 

sugar.    This  cell  is  therefore  shut  ofi'  from  all  the  oihers,  the 

kter  is  turned  On  to  the  second  coll,  and  while  tbe  tenth  cell  its 

first  one  is  emptied  of  its  exhausted  chips. 

h  water  is  next  turned  on  the  tbiixl  cell,  while  tbe  eleventb 

;•    Meanwhile  the  first  cell  is  x)repared  for  the  second 
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charge  of  dresb  chips,  and  the  process  now  goes  ou  regularly,  nine 
being  always  iu  use  and  two  being  filled  or  emptied. 

RESULTS. 

Careful  analyses  were  made  during  the  process  of  the  experimente 
determine  the  completeness  of  the  extraction  and  the  character 
quality  of  the  diffusion  juices,  and  to  compare  them  with  the  jui< 
the  same  canes  obtained  from  the  mill.    The  diffusion  cells  held  lo 
kilograms  (40  pounds)  of  chips.   This  quantity  was  weighed  and  put 
each  cell.     The  cell,  after  being  filled  with  chips,  would  still  h 
nearly  22  kilograms  of  water  (48  pounds).    The  exhausted  chips  we 
found  to  have  increased  in  weight,  so  that  each  cell-full  weighed  near 
22  kilograms.    The  charge  and  discharge  of  the  cell,  therefore,  are  re 
resented  by  the  following  table: 

KilogiM 

Weight  of  chips  taken 

Weight  of  exhausted  chips 

Weight  of  diffusion  juice  drawn  off 

Weight  of  waste  water 

Percent,  diffusion  juice  to  weight  of  chips • •••••••• ] 

Each  100  parts  chips  gave  of  juice  122  parts. 

INCEEASE  IN  VOLU^IE  OF  DIFFUSION  JUICE  OVBB  MILL  JUICE. 

A  large  number  of  experiments  has  shown  that  the  total  content 
juice  in  the  cane  is  89  per  cent,  (nearly).  Of  this  amount  about  85  i 
cent,  are  extracted  by  diflPusion.  Whence  it  follows  that  a  mill  whi 
would  extract  as  much  of  the  saccharine  matter  as  diffusion  would  gii 
for  each  100  parts  cane,  85  parts ;  by  diffusion,  for  100  parts  cane,  1 
parts;  or  100  parts  mill  juice  are  represented  by  143.5  parts  diflftisi 
juice.  It  thus  appears  that  the  amount  of  evaporation  required  for  dif 
sion  juice  is  a  little  less  than  one-half  more  than  that  required  for  m 
juice.  !Nearly  180  exx)eriments  made  this  year  with  diffusion  J 
shown  that  only  about  one-half  of  one  per  cent,  of  sucrose  is  lost  in  xi 
pulp  and  waste  water.  Let  us  take,  therefore,  for  instance,  as  an  illi 
tration  a  cane  containing  12  per  cent,  sugar  : 

100  kilograms  of  this  cane  contain  of  sagar kilograms.,  li 

Loss,  .5  per  cent do i 

Sngar  oDtained  hy  diffusion do *- 

Percent,  sngar  ohtained  by  diffusion 

100  kUograms  of  cane  contain  of  j nice.... kilograms.. 

Obtained  by  mill do m 

Percent,  obtained  by  mill 5i 

Percent,  sngar  obtained  by  mill ( 

Percent,  sngar  detained  by  diffusion , j 

Percent,  sugar  gamed  by  diffusion j 

Per  cent,  sugar  gained  to  total  sugar g. 

Thus  allowing  a  liberal  loss  of  sugar  in  dilfusion,  and  taking  a  fs 
average  result  of  single  milling,  we  find  a  gain  of  24  per  cent,  in  sugj 

We  will  compare  this  theoretical  result  with  one  obtained  in  acti 
practice : 

JSai^ernMnU  in  diffuHan  run  of  November  9, 1883.* 

Cane  diffused kilograms..      990 

Juice  obtained do....  1,210. 

ViTaate  water do 1,210 

Pnlp do....  1, 210 

*  Boiled  to  semi-sirup  on  this  date  and  to  melada  several  days  later. 


**x 
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in  difTusiun  juice ....•.•..••..« 4,7:1 

»7«.  <        reindiflusionjuice ^... •>[  12 

l^s»-     .-8 in  dittiiuiDn  juice ^ (j.,st5 

«a]      jobtained « IdHgcams..  82.89 

xntux^pnlp, •- , ,27 

or  sogar  in  pulp ». , .(x; 

.rose  in  waste  water ». ^^, .0:i 

r  sngar  in  waste  >vBter ^ ^,, ,07 

1  sugar  in  pulp  and  Avaste  water ».- ^ .4:5 

augarlost •> ki4«grain8..  5.32 

.  990  Idlograms  cane •. do 88.21 

«               iotal  sugars  obtained ^ 93.97 

vt         v«»otal  sugars  lost....— — 6.0:5 

It  is  ti      seen  that  out  of  100  parts  of  sugar  in  the  cane  on  Kovembcr 
.97  were  obtained.    Compare  with,  tliis  the  result  of  the  (the- 

n  w      i) — 

■fiit  of  juice  £r      990  kilograms  (50  per  cent.) kilograms..  495.00 

•      t  of  juice  ut^t.  obtained .^. .«. do....  386.00 

.  niLofiuice  (and  saccharine  matters)  extracted. do 57.3 

]       ar m 990 kilograms  cane ^ do,...  88.21 

t  waucu  obtained  by  the  miU... ^ do 54.85 

otal  sugar  lost do 33. »; 

ereentoftotal  sugar  obtained .•. do G2.:a> 

er  cent,  of  total  sugar  lost ^ do 37.61 

veent.  of  total  sugar  lost  by  diffusion do 6.03 

tin  by  diffusion -». percent..  31.58 

It  A  Qrom  the  data  of  the  analytical  work  that  the  gain  in  sugar 

S  1  over  ordinary  milling  is  from  25  to  30  i>er.  cent.,  and  over 

h  muling  from  16  to  20  per  cent.    Until  November  14  it  was  im- 

to       the  small  vacuum  pan  which  had  been  procured  for  these 

B,  and  tiierefore  the  results  in  rmMse  cuite  and  sugar  could 

I  M.     b  separate.    On  IJovember  14  the  following  data  were  ob- 


. 


se,  November  14 : 

ivily 1.0406 

6.04 

<,  B 2.16 

1       -y 67.5 

solids 9.05 

^  same  cane  and  date : 

difio  gravity 1.065 

iMi 9.95 

>i 3.29 

^ontj. --» - 64.4 

TMalsoUds 1.5.13 

iUada  obtained,  196. 4  kUograms  (by  diffusion) : 

PHr  cent,  sucrose .52.  .'.0 

pier  cent,  other  sugars 20.85 

Wsiijht  of  chips  diffused *- kilograms..  1,596 

Wsi^  of  juice  obtained do 1,9:^J 

Wslglit  of  sucrose  in  moMe  cuite do 103 

of  iiia«M  ciri/e to  cane do 12.28 

LOSS  OF  SUGAR. 

»  from  the  1,569  kilograms  of  cane  weighed  1,929  kilogmins. 
.12  per  cent,  sucrose,  and  .06  per  cent,  other  sugars.    Then 
^=1.54  kilograms  of  sugJir  lost  in  waste  water.    Total  loss 
kilogj       s. 

te  00  oed  above  is  well  crystallized,  but  the  crystals 
id  I  proportion  of  gum  so  great  that  it  has  not  been 
I     lb        ly  in  the  centrifugal. 
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Another  trial  was  made  on  Tuesday,  November  20,  of  the  name  Und 
of  cane  as  above  (Link's  Hybrid),  which  ha<l  been  frozen  on  the  ytt- 
ceding*  Thursday,  and  left  since  tliat  time  lying  in  the  yard. 

IluH  of  Xovemher  20,  1883. 

KUogTHBI. 

Weight  of  chips  diffused 1.447.8 

Weight  of  juice  obtaiue<l 1,738 

Weight  of  pulp  obtained 1,738 

Weight  of  waste  water  obtained 1,738 

Weight  of  semi-sirup *i76,3 

Weight  of  maaaecuiie 157.8 

Analff9e8  Xovemher  510, 188JI. 


Samples  auah  zed. 


SttcroflSk 


Chips 7.» 

Milfjaice 9.68 

Diffiulon  juice ^.|  &03 

Pidp  (exhausted  chips) O.IO 

Wastewater 0.026 

Semi-sirup 28.04 

MatfseuUe 


Other  ssfui. 


8.38 
3.79 
2.M 
0.16 
0.0S7 
13.11 


4&»    f  2116 


RESULTS. 

Percentage  of  matse  ctiiie  to  cane  difiused=sl0.9. 

Total  weight  of  sugar  in  diffusion  juice  was  1,738  x  .OSlSsULSO  kilo- 
grams. 

Total  weight  of  sugar  in  pulp  was  1,738  x  .0010=2.77  kilograms. 

Total  weight  of  sugar  in  waste  water  was  1,738  x  .00063=0.92  kilo- 
gram. 

Total  weight  of  sugar  in  cane=141.30  + 2.76 +.92=144.98  kilograms. 

Total  loss  in  diffusion  3.69  kilograms. 

Per  cent,  of  loss  in  diffusion  3.04. 

Total  weight  of  sugar  in  semi-sirup  was  270.3  x  .4152=114.72  kilo- 


grams. 


Loss  during  evaporation  to  semi-sirup  was  141.30— 114.72=s26.58  kilo- 
grams. 

This  loss  was  due  to  wastage,  scum,  and  especially  to  the  sediment 
and  gum  separated  during  defecation  atid  which  could  not  be  filtered. 

MASSE  OUITE. 

Total  weight  of  masse  cuite^  167.8  kilograms. 

Total  weight  of  sugar  in  masse  cM/fe=  167.8 x. 7079=112.0  kilograms. 

Loss  in  reduction  from  semi-sirup  io  masse  cuite  xxll.^12  — 112.01= 
2.71. 

The  total  loss  of  sugar  during  evaporation  was  2.99  +  2.712=6.70  kilo- 
gi-ams,  or  nearly  5  per  cent,  of  the  weight  of  the  masse  cuite.  This 
practical  result  conforms  to  the  experience  of  the  beet-sugar  mauufact- 
urers,  who  always  allow  for  6  per  cent,  loss  in  boiling. 

CONCLUSIONS. 

The  experiments  in  diffusion,  it  must  be  admitted,  are  far  fix>m  being 
satisfactory;  a  great  deal,  however,  can  be  learned  from  aoquiring  a 
practical  idea  of  the  nature  of  the  defects  in  any  new  process.  The 
tbllowing  seem  to  be  the  chief  faults  in  the  experiments  made : 

(1.)  We  aimed  to  secure  a  diffusion  juice  of  about  the  same  density 
as  the  dif^sion  juicQ  from  the  beet  as  obtained  in  the  European  fao- 
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oriM.  It  IS  uow  apparent  that  this  was  a  mistake.  '  If  a  mill  juice 
hows  a  density  of  1.062,  a  difnision  Juice  should  have  one  of  not  less 
hau  1.U50.  In  fact  the  volume  of  the  diffusion  juice  should  represent 
i  weiglit  not  greater  than  that  of  the  canes  diffdsed.  The  average 
itio  of  the  weight  of  the  cane  to  that  of  the  diffusion  juice  in  the  ex- 
^meiits  was  not  far  from  100 :  125.  It  is  true  that  in  localities  where 
aoal  can  be  obtained  for  $20  a  carload,  a  very  dilute  juice  is  not  so  ob- 
jectionable, fh)m  a  merely  economical  view.  On  the  otherhand^  if  the 
iuice  is  first  to  bo  concentrated  in  open  pans,  its  dilution  becomes  a  very 

ious  matter.  The  liability  to  inversion  on  long  boiling  is  too  well 
KDOwii  to  need  any  additional  emphasis  here.  But  there  are  many 
localities  where  coal  is  dear  and  evaporating  capacity  limited.  In  such 
places  the  production  of  a  juice  a^s  dilute  as  that  represented  in  the  fore- 
going tables  would  be  a  fatal  objection  to  the  process. 

It  is  difficult  to  see  how  su<tli  dense  juices  arc  obtained  as  those  men- 
tioned in  t  Ih*  i'\ iHuinients  in  Guadaloupe.  In  quite  a  number  of  my  ex- 
periments the  water  was  allowed  to  remain  ten  minutes  in  contact  with 
each  cell  of  chips,  or  ninety  minutes  in  all  for  the  contents  of  each  cell. 
Yet  the  highest  specific  gravity  obtained  even  by  this  method  was  1.0473, 
as  shown  in  Analysis  141,  Table  I. 

There  are  three  factors  in  the  problem  of  the  application  of  diffiosion 
to  sorghum  which  demand  a  more  careful  study,  viz.,  (a)  time,  (h)  tem- 
peratmre,  and  (c)  pressure. 

(a)  For  nine  cells  two  hours  at  a  mean  of  60^  0.  would  not  probably 
more  than  sufficient  to  secure  the  mean  density  desired. 

xt  is  apparent  now  that  the  diffusion  juices  were  not  allowed  to  re- 
I      a  long  enough  in  contact  with  the  chips.    The  chief  objection  to 

K  ng  a  longer  time  for  diffusion  is  found  in  the  tendency  to  fermen- 
.  which  tiiese  dilute  juices  possess  in  the  highest  degree.    This 

ije  on  would  be  fully  met  by  the  uniform  practice  of  mtroduoing 
nto  h  firesh  charge  of  warm  water  some  antiseptic  like  lime  bisul- 
phite or  carbolic  acid.  Another  objection  is  found  in  the  increased 
iime  required  to  complete  the  extraction.  This,  however,  can  be  met 
:^  increasing  the  size  of  the  diffusers. 

(b)  There  is  no  doubt  of  the  fact  that  osmosis  in  vegetable  cells  will 
;»ke  place  more  rapidly  as  the  temperature  of  the  ambient  fluid  rises. 
rhas  a  more  rapid  extraction  of  the  sugar  will  take  place  if  the  temper- 
V     e  be  kept  at  a  higher  degree.    On  the  other  hand  as  water  approaches 

Doiling  point  it  dissolves  any  starch  granules  which  the  cells  may  con- 

u  and  transforms  the  insoluble  pectose  into  soluble  pectine^  and 

}  into  solution  any  other  difficult  soluble  bodies  which  the  chips 

vontain.    It  has  been  noticed,  morever,  at  these  high  temperatures 

the  outflowing  juice  is  highly  colored,  and  has  a  peculiar  odor 

indicates  the  solution  of  some  odoriferous  bodies  not  dissolved  by 

D      »'•  liquid. 

lo)  method  works  well  and  has  none  of  the  disadvantages  which 

;en:     the  others.    It  has  been  noticed  that,  when  by  means  of 

n  01  steam-pipes  with  which  our  battery  was  supplied,  a  pressure 

four  atmospheres  was  produced  for  a  few  moments  on  each 

I  a<     ee  of  exhaustion  was  much  greater  than  when  only  the 

r  1/11      ire  of  the  water,  amounting  to  less  than  two  atmos- 

3  employed.    The  sorghum-cane  is  more  compact  than  trop- 

will  require  more  care  in  diffusion.*    Pressure  appears 

m  bj  Ui6  alow  increase  in  density  of  the  diffusion  i aloes,  and  also  by 
ntSy  in  wbicb  I  found  that  Louisiana  canes  would  yield  about  4  per 
«     n  sorghum  under  the  same  conditions. 
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to  be  the  most  promising  aid  in  securing  a  greater  density.  Bat  fhero 
is  no  reason  to  hesitate  in  combining  all  three  of  these  proposed  metili* 
ods  of  securing  a  heavier  product  in  ca«e  any  one  alone  should  faiL 
The  best  way  of  all  to  have  secured  a  denser  juice  would  have  been  to 
use  a  less  quantity  of  water.  It  is  probable,  from  a  study  of  the  ana- 
lytical data,  that  the  proper  weight  of  water  to  use  would  be  equal  to 
the  weight  of  the  chips  diffused.  In  this  way,  if  all  the  other  condi- 
tions of  manipulation  were  proi)erly  attended  to,  a  juice  of  1.05  specific 
gravity  would  be  secured  from  canes  giving  a  mill-juice  of  1.06. 

(2.)  The  discrepancy  which  exists  between  the  data  furnished  by  the 
analyses  and  those  obtained  by  the  weight  of  the  cane  diffused  and 
juices  obtained  is  the  most  unsatisfactory  result  of  the  work  done. 

It  appears  from  the  analyses  that  the  total  sugars  left  in  the  chips 
and  lost  in  the  waste  water  are — 


Pnlp .488  .1» 

WMte  water 094  .102 


Other 
sugftrs. 


Sun - 572  .271 


In  all,  .843  per  cent.  The  total  sugars  in  the  canes  worked  was 
13.12 — (13.12 X. 11) =11.68  per  cent.,  and  the  per  cent,  of  sugar 
extracted  (by  analysis)  is  (ll.()8-.843)4-11.68=92.78.  According  to 
the  record  of  weight  and  measurement  kept  at  the  sugar-house,  the 
total  percentage  of  sugar  extracted  was  about  85.  In  the  two  days' 
run,  when  the  juice  obtained  was  boiled  separately  in  a  small  vacuum 
pan  to  masse  cuite^  the  weight  of  the  melada  obtained  was,  in  round 
numbers,  11  per  cent,  of  the  cane.  This  shows  that  the  results  of  the 
analyses  were  borne  out  by  the  amount  of  melada  obtained. 

It  would  be  fair,  in  giving  a  summary  of  the  work,  to  base  it  on  a 
mean  of  these  two  sets  of  results.  We  prefer,  however,  to  take  the 
lower  numbers  as  a  basis,  as  much  injury  may  be  done  by  generalizing 
on  a  few  good  results  and  taking  no  account  of  those  of  an  inferior 
order. 

SUCCESS. 

Bespecting  the  success  which  attended  the  experiments,  the  following 
statements  may  be  made : 

(1.)  The  extraction  of  at  least  85  per  cent,  of  the  total  sugars  present 
was  secured.  In  many  of  the  experiments,  as  will  be  seen  by  consult- 
ing the  table,  scarcely  a  trace  of  sugar  could  be  detected  in  the  ex- 
hausted chips. 

(2.)  The  production  of  a  quantity  of  melada  represented  by  from  10.9 
to  12.28  per  cent,  of  the  weight  of  the  cane  diffused. 

This  was  secured  with  a  cane  in  which  the  total  sugars  did  not  exceed 
11.68  per  cent.  The  percentage  of  melada  by  this  process  will  be  found 
just  about  equal  to  the  per  cent,  of  total  sugars  in  the  cane. 

It  ought  to  be  greater  with  a  more  perfect  extraction,  but  we  arc 
speaking  only  of  results  actually  obtained. 

This  yield  is  just  about  double  that  obtained  by  the  large  factories  at 
Kio  Grande,  Champaign,  and  other  places. 

(3.)  G^ie  production  of  a  juice  of  great  purityi  which  lends  itself  easily 
to  processes  of  depuration. 
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13ie  experimentfiy  however,  have  their  chief  value  in  the  &ct  that 
tbor  iriU  call  the  attention  of  cane-growers  to  the  advantages  which  a 
lataonal  system  of  diffusion  will  have  over  pressure  in  the  extraction  of 
the  Bsoeharine  matter.  In  the  present  condition  of  the  sorghum-sugar 
industry,  in  which  it  has  alike  to  be  protected  from  the  over  zeal  of  its 
friends  and  the  opposition  of  its  enemies,  the  process  of  diffusion  offers 
the  most  promising  outlook  for  success.  It  therefore  seems  the  duty  of 
this  Bureau  to  make  a  more  practical  test  of  this  process  and  on  a 
larger  scale. 

Of  the  sugar  industries  of  the  country,  as  a  whole,  it  may  be  said 
that  they  are  far  from  being  on  a  successful  financial  basis.  Of  the  two 
canes,  tropical  and  sorghum,  it  may  be  said  that  the  processes  of  man- 
uffieture  are  imperfect  and  wasteful.  A  large  part  of  the  sugar  is  left 
in  the  bagasse,  and  another  large  part  passes  into  the  molasses. 

Of  the  two  northern  sources  of  sugar  the  beet  has  the  advantage  in 
localities  suited  to  its  growth,  since  the  methods  of  manufacture  are  so 
thoroughly  complete  and  the  conditions  of  their  successful  working  so 
well  understood.  ^With  this  source  of  sugar,  therefore,  the  problem 
narrows  itself  to  the  growth  of  a  good  beet. 

With  sorghum  tlie  future  success  seems  to  depend  on  the  following 
conditions : 

(1.)  A  careful  selection  and  improvement  of  the  seed  with  a  view  of 
increasing  the  proportion  of  sucrose. 

(2.)  A  definition  of  geographical  limits  of  successful  culture  and  man- 
oDacture. 

(3.)  A  better  method  of  purifying  the  juices. 

(4.)  A  more  complete  separation  of  the  sugar  from  the  canes. 

(5.)  A  more  complete  separation  of  the  sugar  from  the  molasses. 

(C.)  A  systematic  utilization  of  by-products. 

(7.)  A  (lareful  nutrition  and  improvement  of  the  soil. 

With  the,  present  extremely  low  prices  of  sugars,  all  these  cx>nditions 
must  l>e  most  carefully  guarded  before  a  profit  can  ensue,  and  it  will  be 
the  object  of  this  division  not  only  to  investigate  the  subject  on  their 
own  part,  but  to  keep  informed  as  to  the  results  of  others. 

MAPLE  SUGAR. 

The  remaining  source  of  sugar,  the  maple,  is  necessarily  limited  in  the 
amount  which  it  can  furnish.    Of  the  products  but  little  has  hitherto 
been  known,  and  having  been  requested  by  Prof.  H.  C.  Bolton  to  fur- 
nish him  with  copies  of  analyses  of  maple  sugars  and  sirups,  it  was  sur- 
prising to  tind  how  small  an  amount  of  attention  had  been  given  to  the 
matter.     In  order  to  airive  at  a  more  definite  idea  of  the  constitution 
of  these  products,  a  large  number  of  samples  were  purchased  in  open 
market  and  others  secured  directly  from  reliable  manufacturers. 
The  results  of  the  analyses,  presented  in  the  following  tables,  show 
true  what  has  long  been  suspected,  namely,  that  the  commercial 
es  are  largely  adulterated.    The  commercial  sirups  are  quite  uni- 
f  mixed  with  starch-sugar,  or  glucose.    No  method  of  analysis, 
iver,  will  detect  a  kind  of  adulteration,  which  is  probably  common, 
ihe  addition  of  cane  or  beet  sugar  to  the  maple.    All  of  these 
Eure  identical  chemically. 

sirups,  Nos.  14  to  20,  inclusive,  are  known  to  be  genuine.    Ex- 

iTom  these  ISo,  15,  which  had  been  made  for  more  than  a  year 

idergone,  undoubtedly,  partial  iermentation,  it  is  seen  that 

varies  from  39.23  per  cent,  to  04.45  per  cent.    The  invert 
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sugar  (tiluQose),  ou  the  other  band,  varieB  firotn  .21  iter  cent,  to  3.M  per 
cuut.  The  percentaKe  of  water  is,  as  an  average,  astonishingly  )«tgi, 
over  30  per  wtit. 

Of  the  miijciu's,  Kds.  15  to  20,  iuulusive,  arekuuwu  to  begeituiue.  In 
these  tliu  uucroue  is  quite  oonetant,  aI)out»l  jier  cent.,  while  the  invert 
antcnr  varies  between  .80  an(]  5  per  eent.  The  water  in  mach  hj^er, 
too,  tbnn  one  would  expect. 

Another  year  it  ifi  intended  to  extend  the  investigation. 

UAPLE  SIEDPS. 
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finmM,.f,SmlMi,  Miildkfirbl,  Maai, 

.71 

1.M 

ion,  on 

Mniil-wniij  nitulo  in    igM.  fmn,   M,  .1.  Raltb. 

1.7S 

100.00 

IB 

32.84 

.08 

i.ao 

100.00 

30.72 

.M 

ihn 

100.00 

ni 

100  00 

•A 

M. 

S 

e.B7 

7.4; 

.40 

1.82 

100,00 

u 

■ii 

io.'ii 

I.J1 

iohoo 

11  ffikr*.  boDKbtat  WaHbinctin.  I1.C> 
[,  Unifibt  Bt  WuhluKtoa,  D.  0. 
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III 

1 

^ 
1 

3 

■i 

s 

OtioriplloB  and  remiiiki. 

Id  bulk,  bouithi  Ht  WhIi1iik1«d.  1>,  C. 

£" 

IM 

8."ej 

I,M 

4.91 

i(io,'M 

u.n 

.80 

.B> 

MO 

i.eB 

2.10 
108 
1« 

s.m 

».BI 
19.70 

7.U 
T.BB 
T.W 
7.  IS 
T.M 
T.W 
B.M 

1.W 

4.S* 

100.  M 

anitta.  Hlddlctltlil,  Hbm. 
SoprnudasuJTiiiuuaiiof  l8M,fruui  M.  J. 

Bacu  mids  uri;  In  (mkoii  of  IIJBI,  bom  U.  J. 

SajnrmwIefrainthelMtnmofupiiiApHl.fniln 

iLJ.gmitb,  Uiddkfleld,M«u. 
SnnrnadenontbelutrnD  nl  up  In  April.  In 

bulk,  thus  U.  J.Smllb,  Uiddlefleld,  Mau. 

K.X 

Lis 

3.U 

100.00 

Hr 

1.M 

2.60 

m« 

KU 

m 

i.70 

«« 

M.S« 

X. 

'" 

100.00 

82.(17 

1.18 

"' 

100.00 

MILK  AND  BUTTEE. 

7b»  thorough  study  of  the  chemistry  of  the  dairy  products  of  the 
^  ig  a  matter  to  which  I  vould  call  your  special  attention. 
)f  milks,  butters,  and  cheese,  carried  on  in  a  fragmentary  and 
inner,  although  Tahiable,  are  not  definitions, 
(.u  lu  X      standard  of  American  milk  and  butter  it  will  be  necessary 
y  ou  the  investigations  under  one  direction  in  various  parts  of 
>H     try.    I  urge,  therefore,  the  necessity  of  seonring  a  special  ap- 
ioD  for  this  pnr])ose,  in  onler  that  this  Bureau  may  be  able  to 
I  branch  laboratories  in  noted  dairy  localities  iu  tlie  rarionn 
!  wi  the  country.    The  advantages  of  such  a  systematic  stndy  will 
tti      e  apparent  botli  to  protlucer  and  consnmer. 
lUi      introduction  to  this  vork  many  analyses  of  mill^  and  butter 
re  be    .  made,  chiefly  wjth  a  view  to  developing  the  best  methods 
<        s  for  the  more  extensive  work  which  is  to  follow. 
:iifie  of  the  work  already  done  will  be  given  below. 

American  Bu'nBBa  and  their  adulterations. 

PRELIMINARY  STUDY. 

ng  an  extended  examination  of  American  bntters  and 
lODS  tlie  Department  of  Agriculture  liaa  in  view  threo 
av    : 

1 1     constitution  of  American  butters  known  to  be  pure 
Daac      iu  other  countries. 

I  the  iuflnence  of  breeil,  care,  varieties,  and  quantities 
I  constitution  of  butter. 
«r  the  percentage  of  adulteration  and  the  character  of 


^6        r3!:pokt  of  the  commissioner  of  agriculture. 

METHODS  OF  COLLECTION. 

Two  methods  of  collection  are  employed,  viz.,  (a)  parcliase  in  opoi 
market,  and  {b)  from  reliable  dairymen. 

It  is  evident  that  by  the  first  method  it  will  be  easy  to  arrive  at  the 
percentage  of  adulteration,  especially  when  it  is  considered  that  these 
purchases  will  be  made  in  various  parts  of  the  country  and  under  the 
operation  of  several  State  laws  bearing  on  the  manufacture  and  sate  of 
butter  surrogates. 

By  the  second  method  samples  will  be  secured  which  will  give  accnrate 
data  of  the  composition  of  genuine  butter. 

This  research  at  the  present  time  acquires  additional  interest  from 
the  fact  that  the  manufacture  of  butter  substitutes  has  reached  in  this 
country  large  proportions,  and  seriously  affects  the  interest  of  that 
large  class  of  our  agricultural  people  who  are  engaged  in  the  dairy  in- 
terest. Even  if  the  butter  substitute  be  as  wholesome  and  palatable 
as  the  genuine  article^  and  if  it  be  sold  under  its  proper  name,  as  is,  in- 
deed, generally  the  case,  yet  it  tends  to  overrun  the  market  and  thas 
cheapen  the  price  of  real  butter. 

3iETH0DS  OF  EXA^rTNATION. 

WATER  AND  CURD. 

The  content  of  butter  in  water  varies  within  wide  limits.  This  is  due 
to  many  causes,  but  chiefly  depends  on  the  treatment  of  the  butter  sab- 
sequent  to  churning.  It  is  the  practice  of  some  to  "  work  ^  the  butter 
after  churning  only  enough  to  roughly  incorporate  tbe  salt.  In  this 
way  much  water  and  curd  are  retained.  Others  wash  the  butter  well 
to  remove  tbe  curd,  and  thus  a  butter  poor  in  curd  and  rich  in  water  is 
obtained.  Still  others — and  this  is  t^e  proper  method — ^wash  weU  to 
remove  the  curd,  and  then  work  well  to  remove  the  water,  or  expel  the 
latter  in  a  centrifugal.  This  treatment  produces  a  butter  i>oor  in  water 
and  curd.  The  amount  of  water  which  a  good  butter  should  contaiD 
should  not  exceed  12  per  cent. 

In  19  butters,  as  seen  by  the  following  table,  the  highest  percentage 
of  water  is  14.31,  and  the  lowest  7.34. 

ESTIMATION  OF  WATER. 

I  have  found  this  best  done  by  using  a  flat  dish  of  porcelain  or  plati- 
num C.  c.  m.*in  diameter.  The  bottom  of  tbe  dish  is  covered  with  pure 
sand  to  the  depth  of  nearly  1  c.  m. 

About  5  g.  of  butter  are  taken  and  the  disli  is  heated  in  an  air-b 
at  l(HP-10l)^  for  two  hours.    If  the  fat  is  taken  in  bulk  without  sanu  it 
is  very  hard  to  expel  the  last  drops  of  water  from  the  dish,  but  this  ci 
bo  accomplished  by  stirring  in  a  few  c.  c.  of  absolute  alcohol. 

This  latter  method  is  to  be  preferred  when  it  is  desired  to  estimate 
the  curd  in  the  same  sample,  as  will  be  mentioned  further  along. 

It  is  too  early  yet  in  the  investigation  to  flx  a  standard  of  water  eon 
tent  which  shall  be  the  limit  of  a  good  butter. 

Foreign  analysts  have  found  in  some  instances  the  perci  o 

water  to  be  above  25.    It  is  generally  acknowledged  by  t         u 
ists  that  12  per  cent,  water  is  a  just  limit  beyond  which  a     puu  i     d 
ought  not  to  go. 

Perhaps  it  would  be  somewhat  arbitrary  to  say  that  more  water  thaa 
this  would  indicate  a  useful  adulteration,  but  manufacturers  should  iu> 
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f       *  prodacts  to  market  uutil  the  water  has  been  reduced  to  12 
Lu  or  less. 

CURD. 

I  ^e  tried  many  ways  to  estimate  the  card.  To  filter  the  bnttcr 
0  L  paper  washed  with  ether  or  uax)tha,  and  wash  the  curd  into  U 
bu  dish,  dry  and  weigh^  ignite  and  deduct  weight  of  ash,  I  have 
ireliable. 

'J.U  r  through  a  Gooch  cnicible  and  x)roceed  as  above  (without 
washing;  is  better,  but  a  very  slow  process.  Moist  &t,  even  mssolved 
i!i  ether,  filters  witii  diificnlty  through  a  Gooch.  To  till  the  crucible 
partly  with  sand  helps  the  process,  and  is  a  moderately  good  method. 

Fair  results  are  obtained  by  using  a  tarred  filter  and  weighing  the  curd, 
after  drying,  on  the  filter.  After  ignition,  the  weight  of  ttie  salt  is  to  be 
deducted,  and  percentage  of  curd  determined. 

Better  still,  and  the  best  method  found,  is  to  dry  in  porcelain  or 
platinum  dish  without  sand.  The  dish  should  have  a  small  stirring 
rod,  be  heated  for  two  hours  at  105°,  stirred  every  twenty  minutes.  11' 
drops  of  water  are  still  seen  on  bottom  of  dish,  a  little  absolute  alcohol 
is  to  be  stirred  in  and  the  dish  reheated.  Ether  or  naphtha  is  then  to 
be  added,  and  the  solution  filtered  through  a  Gooch  crucible.  All  the 
curd  is  to  be  carefidly  washed  into  the  crucible  with  an  ether  wash 
bottle,  crucible  dried  for  an  hour  at  105^,  and  weighed.  This  gives 
total  weight  of  salt  and  curd.  From  this  deduct  the  weight  of  salt, 
determine  as  hereafter  described.    Eemainder  equals  weight  of  curd. 

CASEIN. 

Curd  is  composed  essentially  of  casein.  I  have  thought,  however. 
Chat  if  the  real  amount  of  albuminous  matter  present  could  be  deter- 
Biined  it  would  be  more  useful  than  to  know  the  total  amount  of  curd. 
Witii  this  purpose  in  view,  there  was  made  a  series  of  determinations 
by  combustion  with  soda-lime  and  by  moist  combustion  with  alkaline 
solution  of  permanganate  of  potassium. 

The  numbers  obtoine<l  are  in  the  following  columns: 


u   , 

a  cs 

2o* 

.-4 

01.^ 

Xunaher. 

• 

o 

IS' 

--  o  fl 

^  9  V  a 

^ 

^ 

.602 
.728 
.601 
.675 
.657 
.714 
.800 

.843 

.703 

.553 

la^^. ,«,.«■«••-••••  •       "         •••••          •.•••.•••«•                              •          .•               •• 

.703 

.636 

••••••"•••••"*****"*""*"**       **       ■*    "•••                 •            ••••    ••«.■•«       • 

.620 

••**•*  """'^ 

.838 

.    . 

results  it  is  seen  that  the  two  methods,  while  not  giving 
Its,  nevertheless  present  an  agreement  as  close  as  could 
irom  the  character  of  the  manipulations. 

Ume  process  about  five  grammes  of  the  butter  were  taken, 
ir  oi  gas  evolved  during  the  combustion  was  very  consider- 
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i>hle.    Gi*eat  care  IkuI  also  to  be  ezei*cised  iii  mixiug  the  batter  witb 
alkali  and  in  the  combustion. 

In  the  moist  con)bnstion  about  300  m^*  of  the  butter  were  taken uid 
distillate  uesslei  ized  in  the  usual  way.  The  moist  combustion  prooess 
is  much  to  be  pretevred,  a«  far  as  manipulation  and  economy  are  con- 
cerned, and  the  results  seem  equall}'  reliable. 

SAT/J'. 

Salt  has  been  estimated  in  two  ways,  viz.,  (a)  the  usual  process  of  filtra- 
tion and  combustion,  and  (b)  by  washing  out  the  salt  with  hot  water 
and  titrating  it  with  a  standard  solution  of  silver  nitrate,  using  potas- 
sium chromate  as  indicated.  This  latter  process  gives  good  restuts,  and 
repeated  analyses  show  fair  agreement. 

About  5  g.  of  the  butter  are  placed  in  a  bulb  separating  funnel  and 
shaken  with  successive  portions  (50  c.  c.)  of  hot  water.  After  tiiis  the 
subsidence  of  the  water  it  is  drawn  off.  It  will  be  found  that  five  wash- 
ings will  remove  all  but  a  trace  of  the  salt.  It  is  then  directly  titrated 
with  the  silver  solution.  The  following  duplicate  numbers  show  the 
reliability  of  this  process.  When  it  is  remembered  that  the  salt  is  often 
put  in  butter  in  lumps  of  considerable  size,  the  agreement  is  all  that 
can  be  desired : 

Table  of  the  duplicate  analysee  of  salt. 


No. 


1 

2 
3 
4 

f) 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1(] 

17 

18 

19 

20 

21 


Artiolet. 


Dairy  butter 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Creamery  butter. 

do 

do 


do 

Tabbntter.... 

do 

do 

Oleomargarine. 

do 

do 


Lowest. 

Highett. 

1.99 

2.05 

2.52 

2.58 

1.76 

1.76 

1.23 

1.28 

L04 

1.64 

1.04 

1.64 

2.11 

2.U 

2.81 

2.81 

8.22 

3.38 

1.87 

2.05 

2.87 

2.93 

2.75 

2.81 

4.39 

4.50 

2.52 

5. 10 

&.15 

2.28 

2.34 

3.80 

3.86 

3. 03 

3.63 

1.93 

1.99 

3.98 

♦       4. 05 

3.28 

3.34 

2.81 

2.81 

^.Tenge. 


2.03 
2.55 
1.76 
1.23 
1.64 
1.04 
2.U 
2.81 
a28 
1.96 
2.90 
2.78 
4.45 
2.55 
5.13 
2.31 
3.83 
3.63 
1.96 
4.03 
3.31 
2.81 


SATUEATION  EQUIVALENT. 

Tlie  saturation  equivalent  is  the  amount  of  pot^sium  or  sodium  hy- 
drate necessary  to  saponify  a  given  weight  of  tlie  fat.  The  fat  is  pre- 
l)ared  for  saponification  by  melting,  allowing  curd,  salt  and  water  to 
subside^  and  filtering.  An  approximate  semi-normal  solution  of  the 
alkali  in  alcohol  is  employed  for  the  saponification.  The  alcohol  em-' 
ployed  should  be  previously  filtered  through  bone  black,  otherwise  the 
solution  will  be  too  highly  colored  for  delicate  titration. 

The  saturation  equivalent  is  expressed  in  abstract  numbers  obtained 
by  dividing  the  molecular  weight  of  the  alkali  employed  by  the  nnmber 
or  milligrammes  of  it  used  in  saponification.  The  numbers  for  t^e  two 
hydrates  thus  become  the  same. 
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ttom  the  table  that  the  saturation  equivalent  is  an  almost 
of  T>ure  butter.    Its  range  in  the  analyses  made  is  from 
lilein  the  oleomargarine  it  rises  to  284.7. 

MANIPULATION. 

pled  and  filtered  butter  fat  is  weighed  in  a  small  beaker  with  a 
tie.    Five  stout  half-pint  clear  glass  beer  bottles  with  patent 

jiopper  are  provided.  Into  three  of  these  two  c.  c.8  of  the 
(350)  are  run,  the  beaker  and  pipette  being  weighed  each 
X)      jure  the  exact  weight  of  fat  taken.    Into  each  of  the  Ave 

irft     »w  run  25  c.  o.  of  the  alcoholic  potash  solution.    The  bot- 
311  Btopi)ered  and  placed  on  steam  bath,  being  shaken  every 

u       until  the  Ivits  are  saponified.    When  the  bottles  are  nearly 

7  I     »  opened,  and  1  c.  c.  phenolphthalein  solution  (e.  g.  to  250 
Di;  run  in. 

e  now  titrated  with  semi-normal  hydrochloric  acid  until  neu- 
two  blanks  give  the  strength  of  the  alkali  solution,  and  the 

IX    5  of  fats  show  how  much  of  the  alkali  had  been  neutralized 

ification.    The  following  table  shows  the  results  of  this  process 
ters  already  analyzed: 

THplicaie  and  duplicate  determination* 


Saturation  coefficient. 

No. 

1 

1. 

2. 

3. 

MeMu 

246.0 

245.8 

244.7 

245.0 

2 

244.9 

245.0 

244.0 

244.9 

3 

245.3 

244.0 

244.6 

244.8 

24 

284.0 

2848 

284.7 

284.7 

4 

845.9 

246.3 

2i&l 

6 

247.2 

247.0 

247.1 

7 

246.5 

246.3 

246.4 

14 

247.1 

246.4 

246.7 

15 

245.6 

244.8 

245.2 

16 

244.6 

244.2 

244.4 

17 

243.7 

244.1 

243.9 

18 

244.4 

244.1 

244.2 

19 

249.2 

248.7 

248.9 

20 

283.8 

284.1 

283.9 

21 

282.4 

282.0 

282.  r> 

23 

280.0 

280.0 

280.0 

SOLUBLE  AND  INSOLUBLE  FAT  AO£DS. 

proof  of  a  pure  or  adulterated  butter  is  in  the  relative  pro- 

1       ble  and  insoluble  acids  which  it  contains.    A  first-class 

iiy  1      e  as  high  as  7  per  cent,  soluble  acid,  while  the  aver- 

1      e*i  at  5  per  cent.    On  the  other  hand,  the  adulterants 

t     :  and  the  substitutes  therefor  will  be  found  to  contain  only 

less  of  soluble  acid.    It  may  be  granted  that  no  unadul- 

will  contain  less  than  4  ])er  cent,  soluble  acid,  while  the 

[  be  placed  at  4.5  per  cent,  without  excluding  any  desira- 

ter.    The  estimation,  therefore,  of  the  soluble  acid  is  an 

ing  alike  to  the  chemist  and  the  court  whenever  the 

called  in  question. 
Ijarticularlv  novel  in  the  method  w  hich  lias  been  em- 
work,  but  a  brief  summary  of  it  will  be  given. 
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MANIPDLAIION. 

The  butter  fat  is  run  out  of  a  5  c.  c.  pipette,  as  io  the  proc 
uratioB  eqaivaleot.    Of  tlie  alkali  solution  60  c.  c.  are  nsea.    i 
are  made  as  before,  except  that  the  alcohol  is  evaporated  off  before 
titration  is  made. 

When  the  fat  is  saponified  the  contents  of  the  bottles  are'nasbed  1 
large  assay  flasks.  These  are  placed  over  the  steam-bath  and  alio* 
to  remain  until  the  alcohol  lias  all  been  driven  ofi*. 

The  amount  of  semi-normal  acid  uecessar;  to  saturate  the  alkali 
the  blank  tests  is  now  accurately  determined,  and  this  amount  is  t 
run  into  the  flasks  containing  the  soaps.    Generally  about  lea 
add  is  added  than  is  necessary  to  set  £ree  the  fats ;  but  this  is  not 
sary. 

Hot  water  is  then  added,  100-200  c.  c.,  tlie  flask  stoppered  (with  t 
long  glass  tnbe  1  m.  in  the  stopper)  and  heated  to  boiling  over 
steam  bath  with  repeated  shaking.    The  flask  is  then  cooled  ( 
water  to  hurry  the  analysis)  and  the  water,  as  soon  as  the  ii 
acids  have  solidified,  poured  through  a  filter  into  a  gradoat 
(500-1,000  e.  c).    This  process  is  repeated  three  or  four  times     la 
filtrate  made  up  to  500-1,000  c  c,  and  100  c.  c.  taken  for  titration  wiia 
decinormal  alkali  solution.    If  any  excess  of  acid  has  been  added  il 
deducted  &om  the  total  and  the  remainder  is  the  soluble  acid.    Tt 
calculated  as  butyric  acid  by  multiplying  number  c.  c.  ^-  alkali  by        >• 

The  insoluble  acids  are  brought  into  a  tared  dish,  any  in  the  fil  or 
flask  being  dissolved  in  ether,  dried  at  100^  with  stirring  with  a1  te 
alcohol  to  remove  water,  and  weighed. 

In  the  table  will  be  found  the  results  of  the  analyses. 

THpUeate  4miiI  (Juplicole  anaijWM  of/atti/  aoiit  i»  hutttn  aiut  nAitituUi. 


SolDl)le»oia. 

iDutuhleMld. 

So. 

1. 

% 

a 

Heui. 

So. 

L 

'- 

«. 

Mum. 

xa 

G.H 
5.40 

S.TD 

4.3fi 
.30 
.M 

is 

■CM 

6.80 
4.00 

A.  14 

tw 

4.41) 
4.M 
S.U 
4.36 

ty 

.ao 

5.10 

6.86 
4.M 

a 

u 

la 

ifi 

h 

23 

B7.« 
87,  M 

B1.1I1 

80,31 
SB,  2,'. 

8g!07 
BH.6D 

1 

griis 
Sfr.a8 

8a.u 
m.vi 

(W.3* 

as.  St 

87:62 
BS.US 

II 

9S.S1 

87.81 
8T.84 

m.ia 

M.80 
Ki-W 

87.  SSI 

tS| 

aHes 

MLM 
88,8.1 
ST.  SI 
87.70 
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RESULTS  OF  ANALYSES. 

1  the  analyses  which  have  been  made  up  to  thepres- 

nost  entirely  of  samples  obtained  in  the  locjal 

I  imj       lite  neighborhood.    The  object  in  view  has  been 

1     »      /el     I      jf  the  best  methods  of  work,  but  the  results  are 

owing  I      composition  of  butters  obtained  in  the  public 

»       i      of  oui-  i»rge  cities  and  of  the  quality  manufcictured  hj 

iry  1       -ests  of  the  neighboring  portions  of  Maryland  and  Vir- 

ly       the  creamery  butters  were  matle  in  widely-separated 

XI         x-ennsylvania,  and  New  York  being  rei)re8ented  in  Kos. 

TOX         1700,  while  the  majority  of  the  dairy  butters  were  sold 

oy  farmers  within  a  radius  of  twenty  miles  of  Washington. 

1 1710  were  jQx)m  the  milk  of  an  extremely  well-bred  Jer- 

r  oi         brated  record,  and  No.  1724  was  the  well-known  Dar- 

m  OI  Philadelphia. 

il  therefore  be  found  in  the  following  table  a  basis  for  char- 
marking  the  qualities  of  a  good  butter : 
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iSummarjf  oj 


No. 


1700 

1701 
1702 
1708 
1704 
1705 
1706 
1707 

1708 
1709 
1710 
1711 
1712 
1713 

1714 
1715 
1716 
1717 
1718 

1719 

1720 

1721 

1722 
1723 
1724 

1725 

1726 

1727 

1728 
1729 
1730 
1731 
1732 

1733 
1734 

1785 


Nbdm* 


Made  at— 


Commercial  Creamery 


lowa  Creamery 

Pennsylvania  Creamery 

Print .-.. 

Dairy '. 

do 

Pennsylvania  Crcaraerj'  ..    Myersville^Pa 
Grade  Aldernoy 


Had«  by* 


Somerset,  Pa . 
Hemdon,  Va  . 
Leesbnrg,  Va. 


Spencervilie,  Montgomery 

Connty,  Maryland. 
Baltimore,  Md 


Jersey  Cow,  Value  2d. . . 

Commercial  Tallow 

Commercial  Lard ;  

Commercial  Oleomarjtarine 

Jersey  Cow,  Value  2(1 Baltimore,  Md 

Ordinary  Tub Virj^inia 


Aldemey  Print 

Creamery  Tub 

Tub  Print 

Oleomargarine 

do ;  Chicago,  111 . 


Washington,  D.  C 


Grade  Dairy Vienna,  Fairfax    County, 

Virginia. 


Aldemey 


Aldernoy  and  Short*HoTn 
stoclc. 

Alderney 

Hampton  Daily 

Darlington 


W.  H.  Spencer's  dftugbter. 

W.  H.  Spencer's   grand- 
daughter. 
Aldemey 


Grade  Aldemey 

Grade 

Aldemey 

Grade  Alderney 
Grade 


...do 

Aldemey . 


..do 


Chain  Bridge,  Alexandria, 

Va. 
Leesbnrg,  Va.  (near) 


W.  H.  Spencer 
Watts  Sl  Seth. 


Watts  &,  Seth. 
E.  Sherwood . . 


F.K.Wai-d. 
Wixom 


Falls  Church,  Va 

Hampton,  Baltimore,  Md 
Darling,  Pa.,  Aug.  7 


Spencervilie,  Md.,  Aug.  7 
— do 


Chain  Brid.ne,  Alexandria, 

Va.,  Aug.  7. 

Virginia 

— do 

Laurel, Md.  (n»'iM) , 

Spencervillp,  M«l , 

Vienna,  Fairfax    County, 

Virginia. 

....do , 

Chain  Bridge,  Alexandria, 

Va. 
Fairfax  County,  Virginia. 


Bannard,  Lyman  & 

Co. 
Wm.nunt 

Samuel  Titus 


C.  Perrigo 

CharleTRidgely  .. 
J.  &  J.  Darlington. 

W.  H.  Spencer's 

daughter. 
W.  U.  Spencer's 

granddaugbter. 
Samuel  Titus 


A.  K.  Lefevre 
J.  P.  Dickey  . 

Harding. 

C.  H.  Oursler. 
J.  W.  Lynn  . . 


BoQXbtt^ 


WMMBgtro,D.C. 
markst. 

....do 

....do 

....do 

...do 

....do 

....do 

....do 


Z.D.Gi]maD 

....do 

....do 


Stall  481,  Center 

Market. 
Ward's  Dairy.. . . 
436  Ninth  straet. 

906  D  street 

916  La.  are 


Washington,  B.  C^ 
market. 
...do 


.do 


Baltimore,  Md... 

Oyster's  Washing 
ton.  D.C.,  market 

Washington,  B.C. 

market. 
....do 


do 

do 
do 
do 
do 
.do 


Wm.Hunt '  ...do 

Samuel  Titus ...  jIo 

John  Saunders....! do 


REPORT   OP  TBI  OHElfUT. 


t 

J 

1  ■ 

^i 

3 

1 

! 

■ 

:i 

1 

fl 

bS 

^ 

■s 

i 

s 

y 

p 

.-I'd 

1 

1 

_i 

s. 

1 
i 

! 

i 

■3 
3_ 

1' 

purer, 

F-wn. 

PB-((. 

Bp.ffr. 

J 

„ 

Ftr». 

Frrtl 

„ 

(, 

tTtdlow- 

1.46 

.  mYm 

33. 

244.  S 

BlU 

39. 

37. 

264.4 

—  T^low.. 

155 

.91  !a 

34. 

2.''. 

we.  7 

n.w 

MS 

g!. 

jbIIow.. 

10.67  :to8 

ST. 

4.  CI 

17.38 

4La 

£514 

Z«S 

i  91335 

£8.5 

B.M 

87.J8 

49.  S 

.70J 

2.50 

.91  iO     33.8 

f- 

244,' 9 

S.IJ 

17.81 

41.1 

.S34 

l.T« 

211.8 

5. 55 

M.43 

40.6 

2^r 

.BM 

1.31 

Jmo  1  SIC 

S.(» 

87.80 

40.2 

2914 

,931 

1.23 

.  SiaiS  ,  31. 4 

■n. 

.Ml 

37.84 

4L9 

234.5 

s-n 

.940 

1.M 

BS.T 

299.8 

M.71 

48. 

40. 

:so^ 

280.0 

91.80 

47. 

30.5 

W4.3 

.tMQO 

.sosm 

a! 

2»:» 

2M.7 

S83.g 

l^a 

W.40 

43, 

S:. 

"014 

■^  ridiaw.'. 

"o-'m 

Vost' 

Tw 

'Ja5.o 

tjdl™- 

11 M 
S,£S 

.««3 

L!JO 

.SSft 

E.11 

:9107! 

33.9 
34.il 

2f.O 

247.1 
243.9 

246.4 

Tz 

17.78 
88.  It 

"4(LJ' 
40.2 

38.S 

Mlil 

'"jillmr.. 

2£13 

ijallo-.. 

T.M 

.^ 

3.0 

34,0 

Z44.S 

88.  OL 

40.3 

30.2 

=53.1 

ltl.£l> 

.*OT 

.91022 

3.'<.!> 

iS.S 

248.9 

A.W 

118.30 

30.5 

2S7.7 

S.07 

.l?J 

2S3.5 

.»a 

03.4!! 

412 

31.5 

209.7 

ta'.'.'.'.'.'.'.'. 

1.81 

!b0310 

»3.B 

■ia! 

.69 

03.05 

41S 

3&7 

287. 7 

da 

9.30 

,M2 

e.ii 

.OHM      M,3 

2S.5 

24B.1 

s.m 

PS.  08      41.2 

315 

231* 

<• 

S.35 

.532 

3.23 

.SlIZI  [^.6 

28. 

2M.7 

SJ.M 

31 

25«.a 

13.10 

,«T 

1.9« 

.01039  1  31.2 

M. 

4.78 

41. 

36.  n 

•pytUow- 

10.  E» 

.m 

190 

.ni«T 

iB.a 

U.fi 

348.S 

6.40 

88.05 

40  7 

Ho 

2514 

1«.0« 

.MT 

2.  IS 

.BUI*. 

B9. 

27.3 

1.OT 

88.  4G 

4o!7 

31 

S!5a.9 

«Mi;^f^Ji^ 

IL07 

.4B5 

t*i 

.01049 

S3.9 

24.7 

2618 

4.51 

89.29 

M.i 

2615 

^tjallaw. 

13.51 

,5Sl[s,33 

31 

24.5 

248. 7 

497 

87.  M 

.do 

B.ia 

.«77 

1.08 

.fllO«0 

31.7 

248,0 

4.4* 

68.82 

11.5 

37.2 

3510 

do 

12.94 

.<» 

3.00 

.90St2 

37.  B 

JiV 

355.1 

4.M 

£8.41 

4L7 

3S. 

2810 

do 

9.03 

.507 

7.33 

.00001 

38.5 

M.7 

MO.  4 

4.48 

88.93 

41 

38.B 

^? 

iio;";i'.''. 

.Tift 

3,i3 

34.8 

38.5 

4.^ 

88.33 

^G 

do 

loiai 

11.  OS 
10,  M 

.7S7 
.780 

Is 

3,05 

!91134 
.BOOOl 

.Dioro 

a<LT 
M. 

35. 

S4. 

Mi.-! 
253-1 

317,  > 

4,5« 

iB:2a 

41.  G 
41.3 

JllS 
35.  S 
36 

2l(l!4 

fi.l7  88.  S7 
..,«W28 

2do.c 

to 

Ja 

(lH 

1.81 

.BICll 

M.7 

n. 

358.B 
2S2.B 

^99j89.89 

U.5 
41. 

'as. 
U.5 

104.3 







64  BEFOBT  OF  THE  COHlIIfiSIONEB  OF  ABBIDUUSUESL     - 

CHABAOTBBISTIGS  OF  A  (K)OD  BUTTBB. 

Creamery  batter  is  more  highly  valued  than  that  made  iu  a  small 
way,  because  the  conditioiis  of  its  manufacture  are  better  understood, 
the  macMnery  more  perfect,  and  the  cream  used  in  better  condition. 
In  this  wsLj  a  butter  is  secured  of  a  pleasant  color  and  agreeable  flavor. 

In  respect  to  chemics^  and  physical  composition  a  good  butter  shoaM 
present  the  following  chamcteristics,  viz. : 

(1)  The  percentage  of  water  should  not  exceed  twelve.  In  roost  of 
the  samples  examined  it  was  less  than  this. 

(2)  The  percentage  of  salt  may  vary  within  large  limits. 

In  fact,  many  persons  prefer  butter  perfectly  fresh,  while  others  like 
a  large  amount  of  salt.  It  is  doubtful  whether  the  small  percentage 
of  salt  added  ordinarily  to  butter  acts  as  a  preservative.  Its  only  use 
seems  to  be  one  of  taste. 

Judging  from  the  table  3  per  cent,  appears  to  be  the  amount  of  salt  in 
American  butter,  the  variations  being  from  a  minimum  of  1.23  per  cent, 
to  a  maximum  of  6.15.  The  percentage  of  salt,  therefore,  is  not  to  be 
much  regarded  in  making  an  estimate  of  purity.  It  would  probably 
have  to  go  above  8  x>er  cent,  before  it  could  be  regarded  as  an  adul- 
teration. 

CUBD. 

(3)  How  much  curd  can  a  good  butter  havef  This  is  a  difficult 
question. 

If  a  butter  should  have  no  caseine  in  it  at  all,  it  would  be  a  strong 
presumption  in  proof  of  adulteration.  If  it  has  too  much,  its  keeping 
properties  are  impaired. 

One  per  cent,  of  curd  cannot  be  regarded  as  an  excessive  quantity. 
The  best  butter,  however,  should  contain  less  than  this  amount.  On 
account  of  the  great  difficulty  of  estimating  the  percentage  of  curd,  it 
would  not  be  safe  to  make  it  a  criterion  of  purity. 

SPECIFIC  GBAVITY  OF  THE  BUTTEB  FAT. 

(4)  The  fat  of  genuine  butter  is  heavier  than  that  of  tallow,  lard,  or  any 
of  the  common  fats  used  as  adulterants.  The  specific  gravity  of  butter 
fat  is  about  912,  water  being  taken  at  1,000.  On  the  other  hand,  tallow 
and  lard  have  a  relative  weight  of  only  900  or  less.  This  is  a  slight 
difference,  and  yet  it  is  a  valuable  one  when  the  question  of  adultera- 
tion is  raised.  But  the  difference  is  so  small  that  only  the  most  careful 
work  in  determining  the  specific  gravity  with  strict  attention  to  tem- 
perature and  manipulation  give  it  any  value.  Inasmuch  as  most  of 
the  fats  which  are  used  as  butter  surrogates  are  liquid  at  40°  C.  (104^  F.) 
this  temperature  of  determination  has  been  used  in  the  foregoing: 
analyses. 

The  numbers  given  were  not  obtained  by  calculation,  but  by  direct 
comparison  with  distilled  water  at  the  same  temperature.  While  tliis 
method  is  not  absolutely  correct,  owing  to  slight  differences  in  the  rates 
of  expansion  of  water  and  oils,  it  yet  gives  the  comparative  differences, 
and  these  are  of  the  greatest  importance  in  such  analyses.  A  butter 
affording  a  fat  whose  specific  gravity  taken  as  above  falls  below  910, 
would  have  its  genuineness  subjected  to  doubt. 
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SATURATION  EQUIVALENT. 

(5)  The  quantity  of  alkali  reqaired  to  saponify  the  fat  is  another 
means  of  judging  of  the  puri^  of  a  butter. 

Batter  fat  contains  an  acid  (bntyric)  which  has  a  lower  molecular 
weii^t  fhan  the  oleic,  margaric,  and  palmic  acids,  which  form  nearly  all 
of  the  common  butter  adulterants.  By  reason  of  thisdifferenoe  the  quan- 
tities of  alkali  necessary  for  saponification  are  different  for  equal  weights 
of  batter  fat^  and  those  of  lard,  tallow,  &c.  This  difference  is  strikingly 
illustrated  in  the  table  of  analyses,  and  is  the  most  reliable  evidence  of 
the  purity  or  impnrity  of  the  sample  under  consideration.  The  manip- 
idation  of  the  analysis  being  an  easy  one,  the  determinations  of  the  sat- 
uration equivalent  is  generally  the  first  test  in  determining  the  genuine- 
ness of  the  butter.  If  this  number  should  fall  under  250  it  would  be 
safe  to  call  the  sample  genuine  butter. 

SOLUBLE  ACIDS. 

• 

(6)  Pure  butters  have  a  large  percentage  of  acids  soluble  in  water. 
The  percentage  of  these  acids  to  the  total  weight  of  direct  butter  fat  is 
about  five.  In  the  analyses  given  this  percentage  does  not  fall  below 
4.49,  nor  rise  above  0,  except  in  one  case  of  Jersey  butter,  made  under 
exceptional  conditions.  In  the  butter  substitutes  these  acids  rarely  go 
above  .5  per  cent.  Their  determination,  therefore,  is  an  almost  certain 
one  of  the  puiity  of  the  sample. 

OPTICAL  PBOPEBTIES. 

(7)  Pure  unmelted  butter,  when  reviewed  through  a  selenite  plate  by 
poluized  light,  presents  a  uniform  tint  over  the  whole  .field  of  vision. 

On  the  ower  hand,  butter  substitutes  give  a  field  of  vision  of  a  mot- 
tled appearance.  This  phenomena  is  so  marked  that,  with  a  little  ex- 
perience, the  observer  will  be  able  to  tell  a  genuine  from  an  artificial 
batter  with  a  ^r  degree  of  accuracy.  While  the  examination  should 
never  stop  with  this  optical  test  above,  it  can  be  advantageously  used 
as  a  preliminary  step. 

]VIILK  ANALYSIS. 

I     [er instructions  from  this  Bureau,  Mr.  Woodbury  Blair  placed  two 
cov     jf  his  herd,  Belle  and  Eatty,  under  special  control.    The  object 
of  1      experiments  was  not  to  determine  the  total  quantity  of  milk  pro- 
si;^  nor  of  the  rations  consumed,  but  to  see  if  the  character  of  the 
iK     18  influenced  by  the  admixture  of  ensilage  with  the  food.    The 
oi  ire  first  placed  on  a  diet  of  ensilage,  bran,  &c.,  cotton-seed  meal. 

1     >      ik  of  the  cows  taken  in  the  morning  was  subjected  to  analyses 
t     M        mtivedays. 

J  1  was  then  changed  to  chopped  hay,  bran,  and  corn-meal,  and 

s  made  as  above.    The  rations  were  then  changed  to  those  of 

Bij  and  the  analyses  continued  for  two  weeks  longer.  At  the 

h  change  of  diet  the  constituents  of  the  milk  were  subject  to 

I         ions,  which  passed  away  after  a  day  or  two.    In  general  it 

that  the  use  of  ensilage  produced  no  marked  change  in  the 

ui  the  milk.    In  the  case  of  BeUe  the  percentage  of  sugar 
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WHS  slightly  decreased  aud  tbat  of  fst  iuci'cased  hy  the  euHilage  diet. 
With  Kitty  the  ensilage  diet  appeared  to  increase  the  sugar,  but  to 
diminish  the  f»t.  A  much  larger  nnmber  of  deterD)iu»tions,  however, 
must  be  made  before  any  deflalte  Btafceiiieiit  coneeniing  the  effects  o( 
the  eaailftge  diet  can  be  made.  Much,  indeed,  do|>end8  on  the  character 
of  th«  eosilftge  food.  This  is  ao  variable  that  in  all  eiperimenta  the  eu- 
ailage  employed  ahould  be  sub|ect«d  to  freqnent  examination. 

Amalyaea  of  the  ensilage  employed  will  be  fonud  iu  a  anbaeqaent 
part  of  tbii  retort. 

Analj/tm  cf  milk  from  W.  BMr't  com, 
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ADDITIONAL  MILK  ANALYSES. 


Dg  tables  are  giveu  tbe  resulttt  of  tbe  remaiuiatt  aualywe 

uy  this  Bureau.    They  will  be  of  interest  to  the  &noer 

in  sliowiDg  the  variations  in  the  character  of  the  milk 

ying  conditions.    The  character  of  the  food  and  other 

i  are  ehown  in  the  tables. 
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PEOPERTIBS  OF  A  GOOD  MILK. 

1)  Specific  gravity. — The  specific  gravity  of  a  fair  average  milk  is 
>at  1^030 ;  when  tlie  cream  lias  been  removed  this  namber  is  larger. 
a  a  very  commoD  practice  io  milk  adalterations  to  remove  tlie  creun 
I  then  add  vater  until  the  density  of  the  milk  is  rednoed  to  its  orig- 
I  degree.  For  this  reason  the  use  of  the  lactometer  in  determiniog 
parity  of  a  milk  ftom  its  specific  gravity  may  lead  to  serioas  error. 
B  true  also  that  perfectly  genuine  may  vary  greatly  in  specific  grav- 
.  The  density  of  the  milk  taken  at  the  beginning  of  milking  ia  aimya 
later  than  that  oi  the  milk  taken  at  the  end  of  the  prooessv  Tub 
aes  ftvm  the  veil-known  fact  that  ithe  fir»t  of  the  milking  is  alvays 
)rer  in  fat  than  the  last.  In  fact  the  last  of  the  milking,  the  "strip- 
gs,"  is  often  almost  pore  cream.    Unless,  therefore,  t£e  condltJoos 
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ider  \?liicli  the  sample  of  luilk  is  obtained  are  kuowiif  the  number 
im»tiiig  its  density  is  not  conclusive  in  respect  of  its  genuineness. 
This  is   a  question,  however,  which  han  been  most  thoroughly  dis- 
ed.  in  connection  with  otliciul  control  of  the  sale  of  milk,  and  it 
I      I  not  be  profitable  to  reoi>cn  the  argument. 

rz)  Volume  of  cream. — ^Thc  volume  of  cream  whieh  a  given  milk  will 

)Td  dex>ends  on  many  conditions.  Among  the  causes  which  deter- 
Qme  the  variation  may  be  mentioned  distance  and  time  of  transporta- 
ion,  8hax>e  of  vessel  in  which  the  milk  is  placed,  temperature,  and  time 
dlow€d  for  the  cream  to  rise.  On  account  of  these  causes  of  variations, 
nilks  taken  from  the  same  cow  and  under  conditions  as  nearly  as  pos- 
lible  show  marked  variations  in  the  volume  of  cream  produced.  I  have 
Hbo  noticed  that  milks  bought  at  random  from  the  dealers  do  not  show 
K>  lan^e  a  volume  of  cream  as  those  which  are  presented  for  the  purpose 

I      lysis.    As  an  illustration  of  this,  reference  is  made  to  the  table  ot 
of  milks  obtained  from  Higby.    These  were  purchased  from  the 
DUK-v       m  each  morning,  and  the  driver  did  not  know  they  were  for 
The  mean  per  cent,  of  cream  by  volume  is  7. 

\m  »  other  hand,  the  milks  furnished  by  Bmith  were  known  to  be 
ised  for  an^ysis.  The  mean  volume  per  cent,  for  the  two  sets  is  14^. 
Chem  significant  facts  show  the  importance  of  having  complete  control 
it  the  feeding  and  milking  the  cows  in  the  subsequent  studies  of  the 
9^  tment  in  this  direction.  In  fact,  I  may  add  that  the  value  of 
IK  ancdyses  in  determining  a  standard  of  comparison  for  American 
Diiks  depends  chiefly  on  such  a  supervision  as  I  have  mentioned. 

(3)  Fat. — ^The  i)ercentage  of  fat  in  a  milk  is  not  always  proportionate 

0  the  volume  of  the  cream.  Therefore  the  determination  of  the  fat  or 
liher  extract  gives  a  better  index  of  the  butter-making  value  of  the 
Dilk  than  is  afibrded  by  the  volume  of  the  cream  alone.  Inasmuch  sa 
be  real  market  value  of  a  milk  depends  largely  on  its  content  of  fat, 
he  numbers  given  in  the  preceding  tables  for  the  fat  per  cents  will 
le  studied  with  interest.  It  appears  that  the  percentage  of  fat  in 
American  milk  (107  analyses)  is  not  far  from  5. 

Solids  not  fat — ^When  milk  is  evaporated  to  dryness  and  the  water- 
kee  residue  weighed  the  percentage  of  total  solids  is  obtained.  If  the 
leroentage  of  fat  is  subtracted  from  this  number  the  percentage  of 
'solids  not  fat"  is  given.  This  percentage  is  nearly  a  constant  quan- 
i^,  and  in  average  milk  is  not  far  from  9.2.    When  the  number  falls 

Jk     9  it  is  fair  to  presume  that  the  milk  has  been  watered  or  is  of  an 

1  lor  quality. 

XI     »nld  be  out  of  place  here  to  go  into  further  details  concerning  the 
fius  of  milk  and  its  adulteration.    This  subject  will  be  presented  at 
I  quent  time  in  the  form  of  a  special  report. 
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BtTBBAU  OP  Chemistry,  Department  op  Agriculture, 

Washington^  D.  C,  September  11, 1884. 

I  have  the  honor  to  submit  for  publication  in  the  Annual  Re- 
1     t  Department  for  1884  the  following  synopsis  of  the  work  of 
year  which  has  been  carried  on  under  my  direction. 

you  for  the  sincere  support  you  have  given  me  in  the  work, 
very  respectfully, 

CLIFFORD  RICfca4BDS01ir; 
Wiley,  Assistant  Chemist 

Chemist 
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INVESTIGATIONS    OF    AMEEICAN   CEREALS    AND   TE 

PRODUCTS. 

TUc  iuvetttijijfaUous  of  the  past  year  lias  beeu  eouliued  aliuosteut 
to  wheat  and  its  products,  previous  analyses  of  com  having  beeu  ( 
cieut  in  number  to  demonstrate  the  very  universal  uniformity  o 
composition.  A  number  of  weighings  of  varieties  of  the  latter  1 
l>een  made^  however,  to  obtain  information  as  to  the  size  of  kei 
grown  in  different  ])ortion8  of  the  country,  and  a  few  determinatio: 
ash  and  albuminoids. 

The  wheats  which  have  been  analyzed,  while  including  some 
tered  specimens,  which  have  fi*om  time  to  time  come  to  hand,  '. 
been  principally  from  parts  of  the  country  which  were  not  well  n 
sented  in  our  previous  report,  or  where  those  which  have  been  se 
were  deemed  by  good  judges  to  be  not  truly  characteristic  of  the 
as  in  the  case  of  Minnesota.    A  selection  from  Professor  Blount's 
of  1883  has  also  been  examined,  it  being  the  third  consecutive  ves 
which  Colorado  varieties  grown  under  his  direction  have  b(     i 
lyzed.    The  roller  process  of  milling  having  attracted  much  ai 
and  taken  a  prominent  position  in  the  methods  of  milling  at  the     i 
diQY  A  complete  series  of  samples  illustrative  thereof  has  been  i 
by  0.  A.  Pillsbury  &  Co.,  of  Minneapolis,  and  partial  series  by  w « 
&  Bamett,  of  Springfield,  Ohio,  and  Herr  &  Gissel,  of  Georgetov 
C,  together  with  numerous  flours  from  different  millers  in  Mini 
and  elsewhere,  manufEU^tored  by  gradual  reduction. 

The  question  of  the  susceptibility  of  flour  and  other  grain  proc 
to  the  humidity  ot  the  atmosphere  has  also  been  a  subject  of  consii 
tion,  and  baking  experiments  with  flours  from  various  States  ai 
different  grades  have  been  carried  on  for  comparison  with  similar ' 
done  in  England  a  few  years  ago,  in  which  some  of  our  wheata 
in<duded. 

WHEAT. 

In  previous  reports  the  analyses  included  determinations  of  w 
adi,  oil,  fiber,  and  albamiuoids.  During  the  past  year  the  detern 
tions  of  oil  and  fiber  have  been  omitted,  as  the  slight  variations  w 
have  been  found  to  occur  are  of  less  importance  in  the  coneiderati 
the  value  of  the  grain,  and  as  the  data  already  obtained  are  quite  i 
dent  for  this  purpose.  The  determination  of  tide  albuminoids  in  coi 
tion  with  the  size  and  condition  of  the  wheat  settle,  as  far  as  a 
ioal  and  physical  examination  can  succeed,  the  peculiarities  of  the 
pies  in  mmd. 

The  results  are  presented  in  the  following  tables,  arranged  in 
same  manner  as  in  previous  reports.    There  is  niso  a  tiible  giving 
analyses  ol*  wheats  from  other  sources  as  have  not  hitherto  been 
lected : 
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AVERAGES. 

The  analyses  in  the  preceding  tables,  wlieu  combined  witli  those  pre- 
viously published,  modify  to  a  certain  immaterial  degree  the  average 
composition  of  the  wheat  of  the  whole  country.  The  few  scattered 
analyses  fiom  the  Eastern  States  change  the  averages  for  those  States 
very  slightly,  the  greater  number  of  specimens  coming  firom  Ohio,  Min- 
nesota, Dakota,  and  California,  localities  which  were  not  represented 
before,  or  at  most  indifferently  well ;  and  from  Colorado,  where  wheats 
from  the  same  farm  have  been  examined  for  three  conseoative  years: 
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Peculiarities  in  Different  Localities. 

OHIO. 

The  wheats  from  this  State  were  grown  by  William  B.  Alwo 
Buperinteudent  of  field  experiments  at  the  farm  of  the  Ohio 
penmen t  Station.    In  our  original  bulletin  they  were  incorre    ly 
to  have  been  grown  on  the  University  Farm  by  W.  Brothertou. 

The  crop  of  1883  averaged,  it  is  said,  about  30  busl  r  acre, 

was  not,  however,  entirely  plump,  "owing  to  a  wet  sprii     succeed 
dry  weather  before  ripening,"  and  the  weight  perbusi      i       t 
light,  about  57  pounds.    The  fact  that  the  grain  was  shn^     eii        \ 
to  a  lack  of  ability  to  fill  the  flonry  portion  with  its  fuii  guanut: 
starch,  and  the  relative  percentage  of  nitrogen  is  therefore  higher 
would  be  fonnd  in  a  well-developed  grain. 

This  inability  to  form  the  usual  proportion  of  starch  in  the  g;    n 
the  reverse,  an  enhanced  starch  formation,  will  be  seen  to  be     p 
ful  factor  in  altering  the  composition  of  the  wheat  grain.  The  8p« 
which  have  been  just  mentioned  from  Ohio,  and  others  firom  I/aj 
Colorado,  and  Oregon,  illustrate  the  dependence  of  the  relative  perc< 
age  of  nitrogen  in  the  gi^ain  upon  the  amount  of  starch  which  it 
been  able  to  accumnlate. 

MINNESOTA, 

The  specimens  previously  analyzed  from  this  State  were  from 
exhibits  of  the  Saint  Paul,  Minneapolis  and  Manitoba  Bailroad  in 
Department  Museum,  but  as  they  were  not  considered  representa 
wheats  by  prominent  millers,  and  the  results  were  unsatisfactory 
them,  they  were  invited  to  send  samples  of  their  own  selection  from 
crop  of  1883.  The  analyses  given  in  this  bulletin  will,  therefore,  si 
the  composition  of  the  best  spring  wheat  of  Minnesota,  but  it  can  hai 
be  said  to  represent  the  average  of  the  State,  as  the  samples  wer( 
of  No.  1  hard  wheat. 

The  average  of  the  analyses  previously  published,  of  the  four  m 
this  year,  and  of  all  taken  togetiier,  are  given  below : 


Analyses  and  oonstitaents. 


I  Bailroad 
,  exhibits, 


Number  of  anal^'sea.. 
Weight  of  100  grains. 


grams. 


Water percent. 

Ash • do... 

Undetermined • do... 

Albuminoids do... 


Total. 
Nitrogen... 


.do... 


0. 
3.354 


10.60 

1.71 

75.03 

12.66 


100.00 


Xo.lbard^ 

-wheat, 

1883. 


4. 
3.001 


8.64 

1.91 

75.05 

14.40 


100.00 


2.03 


31 


7 
1 


The  average  of  all  probably  fairly  represents  the  production  of 
State,  while ''No.  1  hard  spring  wheat ''is  richer  in  albuminoids, 
small  in  size,  both  of  which  characteristics  are  due  to  a  lack  of  sta: 
owing  to  the  short  period  of  growth  and  rapid  maturity  and  couseqn 
inability  to  accumulate  that  constituent. 


DAKOTA. 


Through  the  kindness  of  General  M.  Y.  Z.  Woodhull,  specimens  of 
crop  of  spring  wheat  of  1883  from  some  of  the  leading  farms  of 
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kve  been  sent  to  this  diviBiou.    As  will  be  fieen,  tbey  are 
ly  rich  in  albuminoids  with  the  exception  of  that  grown  iu 
C        8|»eciinen  contains  18.0:3  per  cent,  of  albuminoids,  and 
ige  over  15  per  cent. 


Average  composition  of  Dakota  spring  wlieat,  a'op  of  1883. 
l^raiDB grams. 


3.151 


»d 


.percent..  6.51 

--.do.--.  1.94 

do-..  74.11 

.....do.-..  15.44 


100.00 


do.-.-      2.47 

sat  containing  18.03  per  cent,  of  albuminoids  is  the  richest 
yet  been  analyzed  in  the  United  States.  It  was  grown  in 
Chanty  by  Sykes  &  Hughes,  and  is,  of  course,  a  spring  variety. 
>e  interesting  to  observe  the  composition  of  a  winter  wheat 
that  soil. 

er  varieties  only  one  specimen  has  been  obtained  from  the 

This,  in  comparispn  with  a  spring  wheat  from  the  same 

owa  that  the  peculiarities  are  without  doubt  due,  as  has  been 

itioned  in  the  case  of  Ohio  and  Minnesota,  to  a  difference  iu 

of  starjch  stored  in  the  grain. 

>  or  weight  per  hundred  grains  of  the  two  specimens  was — 

Oram*. 

3.513 

2.755 

dTcentages  of  albumi'noids — 

10.68 

14.35 

being  in  inverse  proportion  to  the  fonper,  so  that  if  the 
eat  were  supposed  to  be  diminished  in  size  at  the  expense  of 
the  relative  percentage  of  nitrogen  would  rise  to  a  point  near 
ly  found  in  spring  wheats.  The  sprjng  wheats  may,  therefore, 
^d  as  richer  in  nitrogen,  owing,  at  least  to  a  great  extent,  to 
ility  to  fill  out  the  grain  with  starch  to  a  size  corresponding 
3r  grain. 

COLORADO. 

ious  report  the  analyses  were  published  of  a  large  number  of 
:  Coloiado,  grown  during  the  years  1881  and  1882,  by  Prof. 
ifc,  of  the  Agricultural  College  at  Fort  Collins.    The  average 
for  each  year  was  as  follows: 

Average  composition  of  Colorado  wheat  cr^ops  of  1881  and  1882. 


▲ixalyMfl  and  constitaeois. 


1881. 


1862. 


lauljMd 


33 


12 


.grams. 


4.865 


.per  cent. . 

do.... 

do — 

do 

.  —  do  — 
do.... 


.do. 


9.8« 
2.28 
2.41 

70.48 
1.57 

ia.40 

100.00 
2.14 


4.283 


8.80 
1.00 
2.38 

72.08 
1.7(5 

13.04 

TooToo 

2.  to 
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Or  for  the  two  seasons : 

Average  composiiion  of  Colorado  wheats  for  the  two  ttiasonSf  1881  and  1882. 
Number  of  varieties  aualyzed 4o 


Weight  of  100  grains grams..  4.6* 

Water per  cent..    9.57 

Ash do....    9^9\ 

OU do....    « 

CarbhydrateB do — 

Grade  fiber --- do i.«* 

Albnminoids do 13.31 

100.00 


Nitrogen •- do 2.W 

Specimens  of  the  crop  of  1883  have  been  examined,  and  the  average 
for  that  year  obtained. 

Average  cwnposition  of  Colorado  wheaif  crop  of  1883. 

* 

Namberof  varieties  analyzed 57 

Weight  of  100  grains grams..  aWl 

Water per  cent . .    9. 3H 

Auh do....    8.00 

Undetermined do TO.  79 

Albuminoids • do 11.74 

100.00 
Nitrogen do....    1.* 

It  is  plain  that  there  has  been  a  very  marked  fSEblling  off  in  albami- 
noids.  Twenty-eight  of  the  fifty-seven  varieties  examined  this  year 
were  also  among  the  specimens  ot  1881.  The  averages  for  the  two 
years  of  the  same  varieties  show  in  the  same  way  changes  such  as  were 
seen  in  the  average  of  all. 

Average  coi9ipoiiUon  of  twontg-Meven  Colorado  wheats  in  1881  and  in  1883. 


CMMtltuents.  I   igg].    I  ]88>- 


Weight  of  lOOsraiiu gnuns. 

Water percent. 

Ash .— do... 

Undetermiued • — do..-. 

Albominoids .^ del.. 


Ifitrogen do.... 


4.M7  1     4.^« 


There  has  been  a  falling  off  in  ash  and  albuminoids,  and  in  the  wtigt^i 
of  100  grains,  and  the  uniformity  of  the  change  in  these  respects  i^ 
shown  by  a  comparison  of  each  analysis  in  this  regard. 
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Comj^arison  of  the  crops  of  1881  and  1883. 


I         a  loss  of  albaminoids  in  every  variety,  with  four  exceptions, 

p     e  iu  weight  in  all  but  one.    This  change,  which  at  first 

r  surprising,  is  explained  by  Professor  Blount  in  the  fol- 

Colorado  Agricultubal  College, 

Fori  Collimi,  Colo.,  Jvme  17, 1884. 

Tonr  letter  of  the  llth,  inclosins  analyses  of  tv heats,  leoeived.    I 

•  prised  at  the  falline  off  in  the  albuminoids  and  other  deleterious 

V  I  can  give  a  satisfactory  reason  for  the  deterioration. 

"^  last  year,  while  these  wheats  were  in  the  formation  staffe,  we  had 

tive  hail-storm,  which  almost  entirely  destroyed  my  whole  crop. 

-^•en  down  that  it  was  a  month  before  the  crop  was  where  it  was 

r  of  it  then  was  making  anything  like  good  grain.    I  find  when 
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the  wheat  plant  is  in  auy  way  injured  the  graiu  especially  suffers  most,  llie  foliage, 
if  auy  thing,  rather  tlonrishcs,  or,  iu  other  words,  grows  more  vigorously  and  tiSk, 
The  sup  18  more  abundant,  and  the  grain  producing  elements  much  less. 

Second.  Last  yeiir  up  to  August  wo  had  much  more  rain  than  ever  before.  Fn- 
queut  showers,  followed  by  hot  suns  and  damp,  sultry  air,  made  many  of  my  wheato 
rust.    Thos(>  injured  and  put  back  by  hail  suffered  most  from  rust. 

I  am  satisfied  these  are  the  causes  of  deterioration  noticed  Iq  the  analyses.   The 
difference  iu  the  two  seasons  was  as  great  as  that  between  ours^nerally  and  that  of 
Iowa.    I  think  this  year  will  bring  out  my  hybrids  with  a  better  showing. 
Very  truly,  yours, 

A.  E.  BLOUNT. 
Clifford  Richardson,  Esq., 

Asaisiant  Chemist. 

Professor  Blount's  coDclusions  are  iuterestJDg  and  undoubtedly  cor- 
rect, and  show  how  sensitive  wheat  is  to  causes  affecting  itfi  develop- 
ment. 

Arrested  development  may  apparently  produce  two  results,  according 
to  the  period  in  the  growth  of  the  plant  at  which  it  occurs.  In  tiie 
Colorado  specimens,  as  Professor  Blount  remarks,  the  Bupply  of  nitio- 
gen  was  probably  cut  off  by  the  injury  done  by  storms.  In  the  cases 
of  the  Ohio  whrnts,  which  owed  their  small  size  and  shriveled  ap- 
pearan(;e  to  wet  weather  just  before  harvesting,  the  check  to  develop- 
ment came  after  the  nitrogenous  portion  of  the  seed  had  been  stored  up 
and  prevented  the  accumulation  of  the  starch  which  was  necessary  to 
make  a  plump  grain. 

Professor  Blount  proposes  to  continue  his  experiments,  and  it  will  be 
very  interesting  to  observe  the  quality  and  couipositiouof  succeeding 
crops. 

In  1882  the  product  of  several  seed  wheats  sent  to  Colorado  in  1881 
was  found  to  be  much  richer  in  albuminoids  than  the  original  seed^  and 
in  our  previous  bulletin  attention  was  called  to  this  fact.  Of  the  last 
year's  crop  eight  varieties  were  from  seed  sent  to  Professor  Blount  from 
Washington, 

A  comparison  of  the  analyses  will  show  thechaj!ges  during  the  past 
unfavorable  season : 

Comparison.of  JJejyartment  seed  and  Colorado  oro}>$f  1885i-*83. 


Serial  nuiuber. 


2173. 
2174. 
2175. 
2176. 
2177. 
2178. 
2179. 
2180. 
2181. 
2182. 
2183. 
2184. 
2186. 
2186. 
2187. 
2188 


Weiglit  of  100 


Seed. 


Cropa. 


Oram  9. 
4.152 


3.650 
2.820 
"4.336 
'2.'6i2 
'4.084 
3.062 
'3.'i38 


Average I    3.482 

Gain 

Lots 


Qramt. 
"4.182 
"*3.'650 
"4.'504 
'4.957 
"3.'23i 

"asis 

2.879 
"4.064 


3.022 

0 
2 


Water. 


Ash. 


Per  et.    Fcr  et. 
0.84 


9.40 


9.74 

'9.60 


11.35 
16.50 


9.09 


9.50 
'9.*55 


10.38 
"9.48 


10.07 


10. 25 

ii.'ii 


Scwl. 


Per  ct. 
1.73 


0.44 
U.2i 


0.02 

0.83 

3^ 
5 


l.'^' 


vo 


Albuminoids. 


Crops,  j  Seed.   ;  Crops. 


Per  ct.    Per  cL 
9.98 


1.94 

i.'oi 

'i.'86 
'i.75 

i.'os 

L  89  ' 
2.56 


2.10 

i'io" 

i.'os 

i-'io 

2.04' 

iif 

*2.'di' 

'2.26 


2.10 

7" 
1 


11.73 

12."  60 
10.33 

iieo 

"6."  80 

16.45" 


11.71 


Peru. 

"iiia' 
"ii'ei" 
'  ii'is' 
"ii'43 
"  ii'io' 
'ii.*38' 
"ioJia" 

"i4.'53 


JS^itrogen^ 


Seed. 


12.88 

7 
1 


Feret. 
1.60 


1.88 
2.03 


1.65 
'2.02 


L57 
*1.'62 


L88 


Cit^e. 


PertL 

"i.*7» 

""Hi 

"■*2.*0T 
..... 

""2 

""Hi 
""Hi 
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ts  show  that  tiie  cro)),  notwithstanding  unfavorable  con- 

«  I        Approved  in  ash  and  albuminoids  and  size  of  the  grain,  and 

c*     clasious  of  previous  analyses  are  verified.    The  last  variety, 

>!•       was  the  only  one  to  lose  in  percentage  of  albuminoids,  and 

plainly  because  it  contained  in  the  seed  a  higher  amount  than 

»  supported  by  Colorado  conditions  in  the  crop.    This  same 

I  uie  Geiger,  a  spring  variety  irom  Asia,  it  will  be  noticed  con- 

a  )  amount  of  ash  in  connection  with  its  high  percentage  of 

uumi         9«  and  loses  the  one  with  the  decrease  of  the  other.    Atten- 

(     hi     MT    dy  been  drawn  to  the  intimate  relation  between  ash  and 

in  the  whole  grain  in  the  previous  report,  and  the  reason 

[  11  appear  in  later  analyses,  where  it  is  shown  that  the  bran 

germ,  both  storehouses  of  nitrogen,  contain  large  amounts  of  aph. 

xiiat  Oolorado  is  a  place  where  a  rich  and  fine  wheat  can  be  raised  is 

rident  from  the  work  of  the  past  three  years ;  but  it  is  also  plain  that 

n  the  aid  which  human  agency  can  control  must  be  given  to  this  end. 

wo  samples  of  wheat  grown  in  another  part  of  the  State,  Fremont 

6nnty,  which  have  been  in  the  Department  museum  for  some  time^  are 

ot  rich  in  albuminoids,  containing  each  only  9.80  per  cent.     This 

itriation  shows  that  great  care  is  always  necessary  to  keep  the  grain 

high  standard  and  that  in  the  case  of  the  wheats  from  Fremont 

y  something  was  lacking. 

THE  PACIFIC   COAST. 

The-  conclusion  was  drawn  last  year  that  Oregon  i)roduced  a  wheat 
Ktremely  poor  in  albuminoids,  ultbough  the  api>earance  of  the  grain 
ras  fiair  and  large. 

1  having  been  expressed  at  this  statement,  it  was  suggested 

an  analysis  should  be  made  of  a  selected  sample  of  Oregon  wheat 

I      crop  of  1883.    For  this  pursose  a  specimen  was  chosen  which  the 
lem  Pacific  Eailroad  presented  to  its  guests  at  a  dinner  in  Walla 

uia,  during  the  excursion  given  by  the  road  in  the  autumn  of  1883. 
rUe  result  (serial  No.  1854)  was  a  complete  confirmation  of  previous 
malyses.  The  percentage  of  albuminoids  found  was  7.70,  and  this  de- 
tomiuation  having  been  confirmed  by  duplication,  the  wheat  was  proved 
to  1)6  the  lowest  in  albuminoids  of  any  that  have  been  examined  in  this 
oonntiy.  Its  appearance  was  fine,  but  the  size  of  the  grain  smaller 
tiiaa  one  usually  expects  in  Oregon  wheats. 

Attempts  to  obtain  samples,  typical  of  the  production  of  the  remain- 
dttof  the  coast,  have  failed,  but  a  cousidei*atiou  of  the  great  range  of 
cUmate  found  there,  togetbcr  with  a  few  analyses  of  samples  found  in 
tfcft  tnuseum  of  the  Department,  lead  us  to  the  conclusion  that  the 
^lieats  of  California,  at  any  rate  as  a  whole,  would  not  be  found  to  l>e 
tt  starchy  as  those  fi-om  Oregon,  excei)t  where  the  chniatc  corresponds. 

MAIZE. 

iX)nsideriug  the  investigations  of  wheat  products,  a  synopsis 

f      c  upon  maize  (corn)  may  well  follow. 

nve]       s  comiwsition  of  com  from  the  various  States,  derived 

ajses  published  in  a  previous  bulletin,  differed  very  slightly 

lentages  of  albuminoids.     The  observations  upon  this  cereal 

)    t  year  have  been  confined,  therefore,  to  determinations  of 

L  ush  in  anuml>er  of  samples  from  localities  from  which  none 

iously  received,  and  to  taking  the  weights  of  one  hund^4 

icimens  from  all  parts  of  the  country. 
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Analgiie*  of  Amerioa*  coi-n  hji  Stattt. 


VntOaJivat, 


Ydlov  Dent. . . 


TalknrDnit... 
WbiUimt...- 

Yaliin-  Flint. 
VBlleK-  Dent  ... 


White  Diint. 
YaHow  Dent 
KedDant 


Yellow  Dent... 


befobI^  of  the  cheuist. 

AiMlgtei  ofAMtrkait  con  hy  Slates— Continued. 


\.^J]  ^""  i-^iSSif '^''""•^ 


"^i^::. 

i 

22SU 

jaw 

sua 

1.70 

11 

Tt^oin 
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Average  composition  of  American  corn. 


(oeaUty,  &c. 


•••••• < 


Albunii* 

Nnmber 

Lowest 

Ash. 

Nitrogen. 

of 

albiimi- 

Per  cent 

Per  cent. 

analyses. 

uoI(Ih. 
Per  cent 

Per  cent 

1.52 

10.46 

1.07 

114 

7.00 

1.58 

10.31 

1.65 

S8 

7.88 

1.55 

10.39 

1.66 

202 

7rOO 

1.43 

10.54 

1.69 

9 

9.10 

1.48 

10  06 

1.61 

20 

7.88 

1.C8 

10.07 

1.61 

16 

8.40 

1.57 

10. 7r, 

1.72 

15 

9.28 

1.5* 

10.47 

1.68 

13 

9.10 

O    0'.> 

9.89 

1.  58 

4 

8.93 

1.56 

10.26 

1.61 

11 

8.40 

Hi  chest 

alDiimi- 

uoids. 


Per  cent 
13.05 
12.63 


13.85 


12.43 
12. 08 
12.43 
12.25 
12.25 
12.25 
11.78 


the  determinations  of  tbe  ash  and  nitrogen  in  the  crop  of 
n  in  the  preceding  tables,  there  is  as  little  variation  as  inpre- 
lyses,  and  the  conclusions  derived  from  the  latter  are  con- 
^he  average  of  all  the  determinations  for  each  year  and  for 
;her  vary  only  in  the  hundredths  of  a  per  cent.  Corn  may  be 
jfore,  without  doubt,  to  be  very  constant  in  its  composition 
rrow  limits.  An  occasional  exception  will  no  doubt  appear, 
»ase  of  the  ash  in  serial  Xo.  198G,  from  Colorado,  which  rises 
:  cent.,  but  among  over  two  hundred  analyses  this  is  hardly 
le. 

rages  for  the  States,  as  would  be  expe(*,ted,  agree  well.  Col- 
jpresented  by  only  four  specimens,  which  happen  to  be  below 
je^  while  California,  represented  by  eleven,  raises  the  average 
icific  8loi>e,  which,  in  the  previous  report,  after  the  analyses 
cimens  from  Oregon,  appeared  very  low. 
alyses  by  other  investigators  as  have  been  collected  since  the 
e  of  the  last  bulletin  on  this  subject  appear  here  in  a  table 
Ives.    The  results  there  given  coincide  with  our  own. 

results  showed  that  corn  varied  in  weight  from  53  grains 
red  kernels  to  23  grains,  averaging  about  37.  How  far  lo- 
.  snrroundings  influenced  this  has  been  to  a  degree  deter- 
the  examination  of  specimens  collected  by  the  agent«  of  the 
nt  from  all  i)arts  of  the  Union, 
rages  of  the  results  given  in  our  original  report  follow: 


(^orn,  avrriige  weight  of  100  kertiels. 
DKNT. 


Loral  ii 


I 


Xo  ul' 


1,009 

'M 

427 

177 

140 

202 

10 

18 
•> 

IL'  ' 
.'■. 
1.^. 
.^4 
t'T 
.'4 
r.o 


17 


Average.  ni<;hest.  i  Lowest. 


Oram  8. 
.'{0.  7475 
:{0.  (5903 
40.  823:J 

:n.  54:10 

'29. 1013 

:;9. 8208 

32.  3279 
34.  7727 
31.0393 
34.  9457 
44".  •Jli,">(; 
7112 

'::^\ 

4498 
2508 
6440 


42. 

4: 
:!9. 

42. 

4.'. 
42. 


.^7. 
39. 


37.3088 


Qramit. 
64. 102) 
58. 15C0 
64. 10-20 
51.2106 
47.  2490 
0890 
14G0 
49.1130 
3.3.3200  i 
4l.3.-,60 
5(5.  0040 

.59.  7100 

.'»o.  fnio 

60.9090 
C4.102i» 
00.  63C0 
64.6680 


Grams. 
13.  a586 
27.4900 
15.  .5040 
13.8586 
16.0737 
22.2990 
16.8545 
21.6030 

28.  7386 
27.4900 
::,5. 7330 
34.  0010 
24. 1600 
20. 7720 
28. 0280 

29.  6330 
30. 1470 
27.1930 
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DBNT. 


Locality. 


Georgia. 

Florida 

Alabam* 

Jilissisftippi 

Lonisiana 

Michigan 

WiflConain 

Ohio 

IncUana 

niinoia 

Hinneaota 

Bakoto 

Iowa 

Kebrashm 

MiMoarl 

Arkangaa 

Kamiaa 

Indian  Territory 

Texas 

Colorado 

Utah 

New  Mexico 

Washington  Territory 

Oregon 

CaUfomiia 


No.  of 
samples. 

Average. 

Highest 

QrofiM. 

Oram$. 

72 

39. 6891 

63.1250 

8 

33.608C 

44. 1160 

36 

37.9630 

56.6144 

29 

36. 0731 

55. 2550 

22 

31. 9912 

39.7050 

10 

31.4784 

42. 6000 

1 

22. 3190 
32,4428 

52 

43.8076 

.•55 

34. 2614 

.'>1.2106 

59 

34.  3831 

4&8000 

27 

24.  0139 

39.  8516 

24 

26.1268 

37.2568 

47 

31. 7087 

45. 3770 

42 

33.5332 

47. 2490 

r»8 

4a.  9470 

57.6890 

35 

41. 3725 

55.5810 

44 

39.8887 

55.1700 

4 

41.6155 

48. 2520 

61 

37.6929 

57.  2310 

7 

2a  3336 

30. 1460 

3 

29.9303 

37.5040 

1 

35. 1830 
28.0380 

1 

•■•      «••••• 

4 

35.47S2 

43.3380 

13 

34. 9905 

49. 1130 

FLINT. 


United  States 

Hew  England  States 

Middle  Sates 

Sonthem  States 

Northern  Central  States 
Northwestern  States. . . . . 
Sonthwestem  States .... 

Mountain  region , 

Pacific  States 

Maine 

New  Hampshire 

Vermont 

Massachusetts 

Conneoticnt 

New  rork 

Pennsylyania 

New  Jersey • 

Marrland 

Kentaoky 

South  Carolina 


Lonif 

Michigan 

Minnesota 

Dakota 

Montana 

Kansas 

Texas 

Colorado 

Utah 

New  Mexico 

Washington  Territory. 

Oregon 

Ne^kda 

California 


81 

15 

29 

5 

6 

10 

2 

7 

8 

0 

1 

2 

5 

1 

22 

3 

2 

2 

1 

1 
•> 

1 

6 

7 
f} 

1 
1 
1 
1 
4 

2 
2 
1 

3 


32.6254 
32.0839 
32.9688 
33.5484 
30.9293 
30. 1772 
28.8045 
35.0963 
33.6780 
30. 4801 
17.7670 
28. 4020 
39. 2321 
37. 6470 
30.2896 
3a  4430 
41.9360 
45.2660 
39. 7160 
31. 5070 
33.  5510 
29. 4170 
30.  9293 
30. 2036 
31. 4166 
26.  5140 
2a  3320 
29. 3970 
41. 1520 
34.1817 
33. 8975 
44. 1457 
30.  3595 
27.1390 
31.0915 


54.4970 
51. 7450 
54.4970 
41.6220 
35.6920 
41.2822 
29.  3970 
40.9960 
44. 4785 
41. 7080 


30. 1690 
51.7450 


43.1110 
43.7330 
4^2980 
54.4970 


41.6220 


'Hi.  6920 
41.2822 
32. 1986 


46.9960 
35. 0450 
44. 4785 
35.7600 

33.' 2986* 


DENT  AND  FLINT. 


United  States 

Sonthem  States 

Sonthwestem  States 

Mountain  region 

Virginia  

North  Carolina 

Florida 

Alabama 

Texas 

New  Mexico 


5 
1 
1 

•I 

1 
1 
1 
1 
1 


34.8330 
33.8363 
41.2140 
33.4360 
:t4.2360 
33.2440 
31.1340 
36.3313 
41.2140 
33.4360 


41. 2140 
40.4620 


4a  4520 
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1     r         tls  variety,  tUeUeut,  lus  would  becxixictcd,  avi?ni|^e«  heavier 

n     kernels  than  the  Flint,  and  with  it  also  lie  the  extremes 

11^  (»  grams  per  hundred  and  thirteen.    In  southern  latitudes  the 

d  Kernels  are  much  heavier  than  in  the  northern,  betwetm  the  Mid- 

I  and  the  Southern  there  bein^  a  difference  of  ten  grams  x)er 

tureu.     In  New  England  Dent  corn  is  liardly  ever  raised,  but  the 

which  is  raised  nearly  equals  in  weight  the  Dent  of  Pennsylvania. 

I       oi    ly,  Flint  only  is  raiseni  in  the  North  and  Northwest,  and  there 

xk»      in  weight 

^     \      aviest  com  comes  from  Yirginica,  North  Carolina,  Kentucky, 

nu  x'eu        ee,  and  from  the  last-named  State  the  heaviest  single  speci- 

iM^ns.    'x       weight  i>er  hundred  kernels  in  the  larger  corn-producing 

htes  averages  about  thirty-two  grams  (or  an  ounce),  Missouri  being 

lewhat  higher — ^forty  grams. 

;hemi8TRY  of  the  roller  milling  process  of  gradual  re- 
duction. 

It  is  the  object  of  milling  to  reilnce  the  floury  portion  of  the  wheat- 
^in  to  tlie  finest  xK>ssible  form  without  injuring  its  physical  condition, 
iDd  at  the  same  time  with  complete  exclusion  of  portions  of  the  bran 
ind  germ,  and  such  refuse  products  as  would  injure  its  baking  qualities 
uid  color.  An  examination  of  the  structure  of  the  grain  will  enable  us 
to  understand  the  difficulties  to  be  met  and  the  way  in  which  the  dif- 
ferent products  which  have  been  analyzed  are  obtained. 

If  a  blade  of  wheat  were  much  thickened  and  the  two  halves  then 

folded  back  upon  themselves  a. transverse  section  of  it  would  represent 

asunUar  section  of  the  grain;  that  is  to  say,  the  two  lobes  would  meet, 

tomiing  what  is  known  in  the  grain  as  the  crease  within  which  would 

be  inclosed  and  hidden  a  portion  of  the  outer  covering.    This  explains 

how  difficult  it  is  in  preparing  the  wheat  for  milling  to  remove  all  the 

foreign  matter  which  this  crease  contains.    On  the  exterior  of  the  grain 

there  is  found  toward  one  end  a  collection  of  hair,  and  at  the  other  end 

appears  the  embryo,  or  germ.    A  longitudinal  section  shows  both  of 

torn  undesirable  additions  to  the  floury  matter  of  the  grain.    Aside 

ftom  its  exterior  appearance  the  wheat-grain  is  essentially  an  embryo, 

the}(enn,  together  witli  a  supply  of  food,  the  endosperm  or  floury  mat- 

ttt      Tounded  by  several  membranes  or  coats  of  greater  or  less  im- 

iDce.    On  the  exterior  is  the  first  membrane,  or  cuticle,  a  very  thin 

ng,  easily  removed  by  rubbing.    Next  follows  a  more  imx>ortant, 

"»         thicker,  portion  of  the  outer  covering,  consisting  of  two  layers 

lar  tissue,  the  epicarp  and  endocarp.    These  three  membranes 

'  •  form  the  outer  covering  of  the  grain,  and  from  one  of  them,  the 

»,  spring  the  hairs  which  are  found  on  one  end.    These  envelopes 

?     'less  and  very  light,  constituting  only  from  3  to  3J  per  cent,  of 

irnole,  and  are  more  or  less  easily  removed  by  friction.    From  an 

ation  of  a  section  of  tlie  grain,  it  is  seen  that  within  the  crease 

s  of  course  impossible,  so  that  while  the  preparation  of  the  wheat 

Ung  may  remove  the  hairs  and  much  of  the  cuticle  and  dirt  it 

'X)mpldtely  free  it  from  them.    It  is  this  inherent  difficulty  that 

•  mills  attempt  to  ovei*conie  by  splitting  the  grain  along  the 

■^d  afterwanls  cleaning  it  with  brushes. 

ise  outer  coverings  are  tlu-ee  membranes,  known  as  the  t^sta 

the  tegmen^  and  the  emhryous  envelope.    The  testa  is  a  com- 

id  carries  the  coloring  matter  of  the  lu'aii.    The  tegmen  is 
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ail  extremely  tbiu  menibraiie,  not  easily  seen  except  where  it 
thick,  and  jast  under  tlie  testa  in  the  heart  of  the  crease.    It 
importance  from  a  millin;:;!:  i)oint  of  view.    The  testa  and  tegu 
about  2  per  cent,  of  the  grain. 

The  enibryous  membrane  is  a  continuation  of  the  embryo  around 
endosperm  or  floury  portion  of  the  grain.  It  is  composed  of  <  wl 
are  often  erroneously  termed  gluten  cells,  but  the  true  gluteu  %x, 
scattered  through  the  endosperm.  The  cells  of  the  embryous 
brane  contain  little  or  no  gluten,  and  as  they  are  a  continuation  oi 
embryo,  it  must  be  nearly  as  undesirable  to  allow  them  in  the  finii 
flour  as  the  germ  itself. 

The  endosperm  is  by  far  the  largest  portion  of  the  grain,  and 
that  which  is  the  object  of  all  milling  processes  to  separate  irom 
rest  of  the  wheat  and  grind  to  flour. 

It  consists  of  large  cells  containing  the  granules  of  starch  and 
gluten.  At  the  exterior,  nearer  the  embryous  membrane,  it  is  n 
harder  than  in  the  center  and  contains  much  more  gluten.  In 
methods  of  gradual  reduction,  therefore,  the  center  is  of  course  redi 
tirst,  and,  being  very  starchy,  is  only  fit  for  a  low-grade  flour,  whih 
richest  part  of  the  endosperm,  being  harder  and  closely  attached  to 
tough  bran  coats,  is  to  a  certain  extent  lost,  or  so  contaminated 
small  pieces  of  the  bran  as  to  injure  the  color  of  the  flour,  fumis 
what  is  known  as  bakers'  grades. 

By  the  old-fashioned  low-milling  process,  or  grinding  between  st 
placed  very  close  together  and  bolting,  it  was  impossible  to  obtf 
flour  entirely  free  from  contamination.  The  advance  to  high  mil 
with  st(mes  far  apart,  allowiug  the  middlings  which  were  i)roduc€ 
be  purified  before  grinding  to  tionr,  was  a^step  which  made  it  poi 
to  make  from  winter  wheat  an  excellent  and  pure  flour.  When,  j 
ever,  spring  wheat,  with  its  hard  and  brittle  outer  coats,  became 
portant  commercially,  it  was  necessary  to  resort  to  the  roller  met 
of  milling,  which,  in  conjunction  with  peculiar  purifying  machii 
would  furnish  a  tlour.free  from  all  undesirable  impurities. 

This  process  is  so  complete  that  an  examination  and  chemical  ai 
sis  of  the  products  are  of  great  interest,  as  showing  how  the  diffe 
constituents  of  the  grain  are  divided.  It  is  unnecessary,  howevc 
describe  the  process  itself,  long  accounts  of  which  can  be  found  ii 
millers'  journals  of  the  day  and  in  the  Census  of  1880,  Vol.  Ill,  Stati 
of  Agriculture.  It  is  suflicient  merely  to  know  the  names  of  the  pro( 
and  the  portion  of  the  grain  from  which  they  come. 

The  first  series,  consisting  of  seventy-two  specimens,  is  from  the 
of  0.  A.  Pillsbury  «S:  Co.,  Minneapolis,  Minn.,  known  a-s  the  Pills 
"A."  This  mill,  it  may  be  of  interest  to  know,  is  described  in  the 
sus  report  previously  mentioneii.  It  uses  the  "  hard  i^pring  wheaU^  ^ 
is  grown  in  the  Korthwest,  and  its  pro<lucts,  therefore,  aix3  typic 
this  particular  variety. 

The  second  partial  series  is  from  the  mill  of  Herr  &  Cissel,  in  Ge^ 
town,  D.  C,  and  the  wheat  used  at  the  time  the  specimens  were  colh 
was  a  mixture  of  Virginia  ^^Fidtz^^  and  ^^  Longherry,^  Their  pro< 
are  illustrative,  therefore,  of  the  effect  of  the  roller  process  on  V^irj 
winter  wheat. 

The  third  partial  series  consists  of  a  few  specimens  resulting 
the  milling  of  Ohio  winter  wheat  by  Warder  &  Barnett,  of  Spring 
Ohio,  by  the  same  methods  as  the  others. 

The  Minnesota  samples,  being  more  numerous,  will  be  taken  up 
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UOS  OF  THE  WHEAT  GRAIN  IN  DIFFERENT  MILL  PRODUCTS. 

Wkmi  09  it  eHiera  the  mUL — The  ^vbolo  wbcat  grain  mixed  witb  cockle,  oats,  and 
other  foxeign  seed,  as  it  conieH  i'roni  the  thi-asber. 

IflMl  orepored/or  the  fo//^.— The  foreign  (seeds  have  been  removed,  with  tbo  ex- 
ception of  a  few  grains  of  cockle  and  oats.  The  cockle  is  therefi  re  to  be 
firand  in  8xil>8e<]^u6nt  parts  of  the  process.  The  hairs  have  been  largely  rubbed 
offy  togetJier  with  portions  of  the  cuticle.  Some  hairs  are,  however,  still  left, 
and  portions  of  the  cuticle  remain  attached  and  semi-detucheti,  «*s|)eciBiIy  to- 
ward the  crease.  The  grain  as  a  whole  presents  a  changed  and  much  cleaner 
anpearance. 

CoMe  and  screenings, — Among  the  foreign  seeds  there  are  found  principally 
cockle  and  a  species  of  polygonum  and  oats,  together  with  broken  pieces  of 
wheat,  dirt,  cnaif,  &c. 

Scourings  removed  hjf  cleaners, — These  consist  almost  entirely  of  cuticle  and  hairs, 
hot  portiooiiB  of  epicarp,  with  the  hairs  still  adherent,  and  of  endocarp  ai'e 
present.  Treatment  with  iodine  i-oveals  a  small  amount  of  endosperm  or 
starch,  and  shows  the  inner  part  of  the  outer  coats  of  the  grain  are  the  most 
highly  nitrogenons.  The  contrast  between  the  embryous  membrane  and  en- 
docarp and  the  epicarp  and  cuticle  is  prominent.  The  embryous  membrane 
is  recognized  by  its  roundish  cells ;  the  endocarp  by  its  transverse  cells,  twice 
as  lou^  as  broad,  and  packed  closely  and  regularly,  like  cigars,  which  has 

g'Yen  it  the  name  of  cigar-coat,  and  the  epical*])  by  its  very  long  and  irregu- 
r  cells  arranged  longitudinally,  the  cuticle  being  of  a  similar  sort. 
First  break. — The  grain  Is  split  along  the  crease  normally  into  two  halves,  bnt 
also  frequently  into  fours,  or  even  more  irregularly.    The  glistening,  hard, 
llonry  endosperm  makes  its  appearance  for  tho  lirst  time.    Comparatively 
little  flour  or  dust  is  made. 
Chop  from  first  break, — This  consists  principally  of  endosperm,  but  small  portions 
or  bran  "*  and  germ  are  present,  the  former  including  all  the  various  outer 
coats. 
I^eeond  break, — In  this  break  the  greater  part  of  the  eudoapemi  is  separated  from 
tlie  bran,  and  is  seen  as  large  weli-shapen  middlings,  together,  of  course,  with 
some  small  stiift*  and  duKt. 
Chop  from  second  break, — This  is  chiefly  endosperm,  with  somewhat  less  bran 
tnan  the  j»revious  chop.    Whole  germs  and  parts  are  numerous,    'i'he  en«lo- 
sperm  is  of  all  sizes,  but  the  greater  ]>ortion  of  large  angular  fragments.    The 
bran  includes  portions  of  afl  the  outer  coverings,  while  dusty  matter  and 
starch  grains  are  quite  abundant. 
.  Third  break. — The  endosx)crm  is  so  completely  separated  in  this  break  that  it 
only  remains  in  scattered  patches  upon  the  hran,  and  tho  embryous  membrane 
is  quite  visible. 
'  Chop  from  third  break. — ^Tlic  middling  or  particles  of  endosperm  are  much  finer, 
and  there  is  more  dust.    Small  portitms  of  germ  are  plentiful.    The  branny 
|mrticlc8  are  similar  in  nature  to  those  in  the  last  chop  but  smaller,  and  there 
IS  more  dust  of  a  nitrogenous  kind. 
.  fbiwrih  break.— Only  to  be  distinguished  fiom  No.  2009  by  the  slightly  cleaner 

bran. 
'  Chop  from  fourth  break.— }\o{  very  dirterent  in  appearance  from  UOIO,  except  that 

it  is  composed  of  mon^  linely  divided  particles. 
.  fiflkbreak. — Still  cleaner  bran  tb.iii  HOW.     It  still  holdsa  very  appreciable  ]>or- 

tion  of  endosi>enn. 

.  Ch^^  from  fifth  break. — Chop  contains  a  great  deal  of  branny  matter,  including 

Dieoes  of  epicarp.  endocarp,  and  embryous  membrane.    The  endosperm  is  very 

and  much  mixe<l  with  germ.    Of  coursi'  in  all  these  prtMlucts  portions  of 

testa  and  tegnien  ai*e  present,  but  they  are  not  easily  seen  except  in 

efnl  i)reparationH. 

treak, — ^IJarely  distinguishable  from  bran. 

rom  sixth  lireak. — A'ery  largel^y  made  up  of  small  i)ieces  of  branny  material 

germs.    The  endosperm  which  is  present  is  very  fine. 

--Hplils  is  composed  practically  of  epicarp,  endocarp,  and  embryous  mem- 

%  the  cells  of  the  latter  having  been  very  little  disturbed.     There  is  still 

le  cntiele  and  endosperm  left,  but  they  hav(^  mostly  disappeared  in  pre- 

•••^ratiouM. 

«e  are  made  up  of  all  the  difl'eivnt   parts  of  the  grain  in  rather  a 
tlion,  some  of  the  branny  particles  bavini;  endosperm  still  adherent 


in  this  dpscription  as  denoting  and  including  any  part  of  the  coats 
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201'J.  MiddliwjSj  Uuvleaned  JVo.  1.— Tliese  are  Uio  lar^c^t  aized  LuiddUugs,  juul . 
in  tbemselves  of  clean,  angular  fragments  of  endosperm,  buttli«**        ^ 
with  considerable  sborts  and  many  whole  and   broken  germs.    1        M 
most  impnre.of  the  five,  and  an  analysis  will  show  this  fact. 

2020.  Middlinga,  UncleanedNo,  2.— All  the  particles  are  finer  than  in  the  previooi 

dlings,  and  less  germ  and  bran  is  present,  which  will  prodnce  a  correspoi 
change  in  their  chemical  composition. 

2021.  Middlings,  UncUaned  No.  3.— Still  finer  than  No.  2,  and  less  bran  and  gscm, 
3022.  Middlings,  Uncleaned  No»  4.— Finer  than  No.  3,  and  less  bran  and  eenn. 

2023.  Middlings,  Unclmned  No.  b.—The  finest  of  all  the  middlings,  with  almost  nc 

and  germ.    The  effect  of  cleaning  will  be  small. 

2024.  Middlings,  Cleaned  No.  1.— Many  of  tbe  lighter  particles  of  bran  remoyed 

there  is  mnch  remaining,  as  well  as  of  the  germ. 

2025.  ARddlings,  Cleaned  No.  2.— The  bran  is  to  a  large  degree  removed  in  cleaninj 

middlings,  but  the  germ  of  conrse  remains. 

2026.  Middlings,  Cleaned  No.  3.— Tbe  bran  is  almost  all  gone. 

2027.  ARddlings,  Cleaned  No.  4.— These  middlings  are  practically  qnite  clean  and 

endosperm.    Only  here  and  there  a  particle  of  bran  or  germ. 

2028.  Middlings,  Cleaned  No.  5.— Qnite  clean,  and  very  small  in  size. 

2029.  Mnt  middlings,  reduction  on  smooth  rolls. — ^The  germ  is  flattened,  and  the 

sperm  reduced  in  size. 

2030.  Cwp  from  first  reduction  of  middlings. — This  sample  appears  to  be  misplaced, 

it  contains  mnch  bran  and  germ. 

2031.  Second  middlings,  reduction  on  smooth  rolls. — ^A  sample  of  this  reduction  was  i 

furnished. 

2032.  Chop  from  second  reduction  of  middlings. — This  chop  contains  a  few  particles 

bran  and  germ. 

2033.  Third  middlings,  redttction  on  smooth  rolls. — ^The  germ  is  prominent  in  its  flat 

condition. 

2034.  Chop  from  third  reduction  of  middlings. — The  bran  and  germ  have  been 

entirely  removed. 

2035.  Fourth  middlings,  reduction  oh  smooth  rolls. — Like  the  middlings  themseh 

merely  reduced  in  size. 

2036.  Chop  from  fourth  reduction  of  middlings. — Hero  and  there  a  small  particle  oi 

seen. 

2037.  Fifth  middlings,  reduction  on  smooth  ro2{«.— Resembles  of  coarse  the 

dlings. 

2038.  Chop  fiom  fifth  reduction  of  middlings. — This  is  not  as  white  as  the  chop  from 

fifth  reduction,  as  it  contains  bran  and  germ  in  small  quantities. 

2039.  Flour  from  the  first  reduction. — ^The  grains  of  endosperm  are  clean  and  sharp. 

2040.  Flour  from  the  second  reduction. — The  grains  are  not  as  sharp  as  those  from 

first  reduction. 

2041.  Flour  from  the  third  reduction. — Very  much  like  the  fionr  from  the  second  re< 

tion,  but  perhaps  a  little  lumpier. 

2042.  Flour  from  the  fourth  reduction, — More  coherent  and  yellower  than  previous  flo 

2043.  Flour  from  the  fifth  reduction. — There  is  no  specimen  of  this  flour. 

2044.  Tailings  from  middlings  purifier  No.  1. — These  tailings  are  coarse.    They  con 

much  bran,  mixed  with  germ,  and  a  considerable  amount  of  large  m'idd 

2045.  Tailings  from  middlings  purifi^er  Nos.  2,  3,  and  4. — Much  finer  than  the  prbr 

tailings  and  freer  £rom  germ  and  endosperm. 

2046.  Tailings  from  middlings  purifier  No.  6.— Largely  composed  of  fine  endosp^ 

mixed  with  bran  and  germ. 

2047.  Tailings  from  the  first  reduction. — These  are  made  up  of  about  equal  parts  of 

endosperm  and  of  bran  and  germ. 

2048.  Tailings  from  the  second  reduct^. — ^These  are  finer  than  the  first  tailings, 

contain  more  germ.    There  are  also  present  pieces  of  endosperm,  flatti 
like  the  germ. 

2049.  Tailings  from  third  reduction. — Still  finer,  with  much  flattened  endosperm, 

less  grain  and  bran. 

2050.  Tailings  from  fourth  reduction. — ^Very  finely  divided  and  flattened  endosp 

with  only  about  10  per  cent,  of  bran  and  germ.    This  should  be  very  evi 
in  the  analysis. 

2051.  Tailings  from  fifth  reduction. — Coarser  than  the  fourth  tailings,  and  like 

third  in  quality. 

2052.  Bepurifi^  middlings. — Coarse  pieces  of  endosperm,  with  much  bran  and  ger 

2056.  Bakers'  fiour. — Slightly  yellow  in  color.    The  grains  lack  distinctness,  ma 

the  flour  lumpy. 

2057.  Patent  fiour. — A  clear  white  grain. 

2058.  Low-grade  Hour.— The  grain  is  soft  and  the  flour  dark  and  lumpy.    Partiol 

bran  and  genu  are  prominent. 
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-      i;      kIIt  like  the  bakers'  grade  in  appearanoe,  but  particles  of 
a  i  t,  making  it  of  less  value. 

J        vtAx       Tiiite,  of  a  fair  grain,  with  a  very  little  bran. 
,        -fi^mi        i\      — A.  very  good,  f^ree  grain,  but  a  little  branny. 
r  jf#  rcr  •«  '        .>-A  firee  grain,  but  quite  branny  and  yellow. 

rAumm  vonrnd  ti  .—This  m>nr  resembles  that  from  the  first  tailings,  but 

B  more  b      .  o^d  is  yellower. 
Jl       .w  mi, — ^This  io  mmiade  up  of  the  finest  particles  of  germ,  and  contains  the 
t  proportion  of  middlings  ami  bran. 
'  „  ^srm. — ^The  largest  particles  of  germ,  with  little  bran  and  endosperm. 

!  §erm. — ^A  medium  between  tho  two  former. 
mwrn^naUr  flour, — ^This  is  black  in  color  and  lumpy.    It  has  little  grain  and  a 
11  portion  of  bran. 

ok  No,  2,— A  good  middling,  with  a  little  bran  and  germ. 
■~0  m,*uik  No,  3.— This  is  not  as  good  as  No.  2,  and  holds  more  bran  and  genu. 
1       'rom  sixth  break. — This  is  made  up  of  about  half  barley  shaped  and  flat- 

lA  pieces  of  endosperm,  the  rest  being  bran,  with  a  little  germ. 
.»w«  fromflrst  centrifugal  reel. — Largely  flattened  endosperm ;  the  rest  germ, 
-f       a  little  bran. 
Lm^dfroM  second  centrifugal  reel, — These  are  largely  bran  and  flattened  endo- 

Di  with  a  little  germ. 
mnd  of  the  tailings. — ^As  would  be  expected^  almost  entirely  bran,  with  a  little 
•niherent  endosperm  and  a  small  amount  or  germ.    The  embryous  membraue 
is  still  h&  place ;  in  fact  during  the  whole  process  there  is  very  little  of  it  re- 
moved from  the  bran,  and  were  it  the  chief  source  of  gluten,  there  would  be 
.  very  little  in  any  of  the  products.    This,  however,  is  not  the  case.    It  con- 
tains little  or  no  gluten,  being  merely  a  continuation  of  tiie  germ  amd  having 
a  similar  composition. 
.  Vustfrom  No.  1  middlings, — ^This  is  mostly  cuticle  epicarp  and  hairs,  with  smaller 

amounts  of  the  more  interior  parts  of  the  grain. 
.  Dust  from  the  dust-catcher.—This  is  all  light,  fluffy  matter,  and  is  made  up  of 
small  particles  from  all  parts  of  the  grain. 

observatioDS  upon  the  i)roportioiis  in  which  the  different  por- 

n  the  grain  enter  into  the  various  products  enable  us  to  under- 

Mid  interpret  the  chemical  analyses  which  follow  with  greater 

ess  than  could  otherwise  be  done,  and  it  will  be  seen  afterward 

'  with  a  knowledge  of  the  constituents  of  the  different  parts,  of  bran, 

germ,  and  the  endosperm,  it  is  comparatively  easy  to  predict  almost 

exact  oomposition  of  any  of  the  mill  products  from  the  above  data. 
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it  enters  the  mill  is  subjected  to  a  series  of  operations 

res  dirt,  foreign  seed,  tbe  fnzz  at  the  end  of  the  berry,  and 

u  1  of  the  outer  coats,  through  the  agency  of  a  ran  of 

o         s.  The  result  of  this  operation  is  to  lower  the  amount 

I    uic  mai/i^er  or  ash,  and  to  increase  or  decrease  the  other  con- 

B       i  slightly,  the  albuminoids  being  a  few  tenths  of  a  per  cent. 

in  amount.    The  point  from  which  a  convenient  start  may  be 

it3      at  the  first  break. 

he  c  ip  from  the  first  rolls  is  very  marked  in  its  difference  in  com- 
ition  irom  the  original  wheat.  It  of  course  has  less  fiber,  and  also, 
;  seen,  less  ash,  oU,  and  albuminoids ;  in  fact,  it  is  starchy.  It  con- 
s  more  water,  owing  to  the  fact  that  its  comminution  has  allowed 
)  absorb  the  moisture  from  the  air,  and  in  general  it  will  be  observed 
:  the  coarser  or  more  fibrous  a  si>ecimenis  the  less  water  it  contains, 
le  the  finer  material  holds  more.  For  example,  the  percentage  of 
er  in  several  portions  of  the  grain  is  as  follows : 

Percent. 

grain 9.66 

wfthe  break 8.23 

.  jom  first  break 12.52 

I  break 7.62 

: 10.91 

heat  caused  by  the  friction  of  the  process,  of  course,  is  an  active 

may  be  seen  on  comparing  the  original  grain  and  that  ready 

we  ureak.    The  question  of  the  relation  of  the  various  products  to 

'  is,  however,  considered  in  greater  detail  in  another  portion  of 

u    n. 

8      $hy  chop  from  the  first  break  is  carried  off  to  the  various 
uymg  ancl  grading  machines,  but  for  the  present  it  will  be  left,  as 
rable  to  follow  the  breaks  to  the  end. 

lings  from  the  first  scalper,  consisting  of  the  wheat-grain  split 

uoug  Uie  crease,  which  serve  to  feed  the  second  break  sitGr  the 

ag  which  they  undergo,  vary  but  little  from  the  wheat  which  goes 

I  £rst  break.    There  are  slight  differences  which  must  be  attrib- 

1  to  the  difficulty  of  selecting  and  preparing  for  analyses  samples  of 

product  of  the  different  breaks,  the  finer  chop  having  a  tendency  to 

oat  from  the  lighter  bran,  but  they  are  not  great  enough  to  vitiate 

con      sions.    In  the  firsr  break  so  little  is  done,  except  to  crack 

9  wheat  and  clean  it  for  the  following  rolls,  that  only  a  small 

I  should  be  expected. 

iiv       ►p  from  the  second  break  is  more  from  the  center  of  the  wheat- 

n*    jLii  contains  less  ash,  fat,  and  albuminoids  than  any  of  the  break 

B,  and  includes,  as  was  shown  by^our  preliminary  investigation, 

•  i)ortion  of  the  endosperm. 

lings  supplying  the  third  break  already  show,  owing  to  the 

r      aount  of  chop  produced  on  the  second  break,  a  marked  iji- 

ihose  constituents  which  are  peculiar  to  the  outer  portions  of 

u ;  tiiat  is  to  say,  there  has  been  a  marked  increase  in  ash,  fiber, 

Q     is.    This  increase  becomes  still  more  apparent  from  break 

11  ihe  bran  alone  is  left,  which  contains  more  ash  and  fiber 

r  product  of  the  wheat.    The  several  chops  increase  in  a 

ihe  last  or  sixth  break  chox)  holding  more  albuminoids 

^  and  even  any  other  of  the  resulting  materiaL    This  is 

to  the  comminution  of  the  bran  in  the  last  break,  and 

will  be  seen,  the  middlings  from  this  chop  are  richer 
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in  nitrogen  than  any  other,  although  not  the  richest  in  gluten,  owing  to 
the  proportion  of  bran  and  germ  which  they  contain. 

Having  followed  the  gi*ain  throup:h  the  breaks  to  the  bran,  the  prod- 
ucts of  the  puriiication  of  the  chop  remain  to  be  studied. 

The  shorts,  or  branny  particles  removed  from  the  cho]>  or  from  the 
middlings  by  aspimtors,  contain  much  less  fiber  and  ash  than  the  br&n, 
although  they  are  of  similar  origin,  that  is  to  say,  from  the  outer  coate 
of  the  grain.  The  analyses  point  to  their  origin  from  those  portions  of 
the  coat  which  contain  less  ash  and  fiber. 

The  middlings  are  graded  into  five  classes,  and  in  their  original  tui- 
cleaned  state  they  difi'er  (;hemicnlly  in  the  fact  that  from  ^o.  1  to  Ko.5 
there  is  a  regular  decrease  in  asb,  liber,  and  fat,  while  No.  5  is  richer  in 
albuminoids  than  any  other.  This  would  be  exi>ected  from  our  pre* 
liminary  examination,  which  showeil  a  decrease  in  bran  from  beginuing 
to  end,  and  that  Xo.  5  was  the  purest  endosperm. 

After  cleaning,  the  same  relations  hold  good,  but  owing  to  the  r^ 
moval  of  the  branny  particles  there  is  in  all  cases  a  loss  of  ash  con- 
stituents and  fiber.  The  eliect  of  cleaning  is  more  apparent  in  Nos.  1 
and  2,  where  more  bran  is  removed. 

The  reduction  of  the  middlings  on  smooth  rolls  changes  the  compo- 
sition but  slightly,  and  the  flours  whicii  originate  from  this  process  are 
very  similar  to  the  middlings  from  which  they  were  produced.  That 
from  the  fourth  reduction  is  richer  in  nitrogen,  as  would  also  be  tl» 
case  with  the  fifth,  although  want  of  a  specimen  prevented  an  analyris. 

The  tailings  from  the  middlings  purifiers  present  the  usual  character- 
istics of  by-products,  which  owe  their  existence  to  the  outer  part  of  ttie 
grain  with  its  high  percentages  of  ash  and  fiber,  and,  in  this  case  sAso 
of  nitrogen.  It  is  remarkable,  however,  that  the  tailings  marked  No.  6 
contain  only  one-third  as  much  ash  as  the  others,  but  this  is  explained 
by  the  fact  that  they  are  largely  composed  of  endosperm. 

The  tailings  from  the  different  reductions  are  n<^.arly  alike  in  compo- 
sition, with  two  exceptions :  Those  from  the  fourth  contain  little  aeli 
fiber  and  nitrogen.  Like  Ko.  (>  of  the  purifier  tailings,  they  consist 
largely  of  endosperm.  Those  from  the  secx>nd  ^eduction  contain  mndi 
germ,  and  are  therefore  richer  in  nitrogen  than  the  rest. 

The  repurified  middlings,  as  might  be  expected,  contain  much  more 
ash,  oil,  and  fiber  than  the  original,  and  there  is  also  an  increase  ift 
nitrogen  but  not  in  gluten,  owing  to  the  large  amount  of  bran  they 
contain. 

Analyses  of  the  three  grades  of  Hour  as  furnished  to  the  market  fbl* 
low.  From  a  cursory  glance  it  might  be  said  that  the  low-giude  flour 
was  the  best,  as  it  contains  the  most  albuminoids,  but  its  weakness  is 
discovered  in  the  fact  that  it  has  only  4  per  cent,  of  gluten.  The  baken^ 
flour  contains  more  ash,  oil,  fiber,  albuminoids,  and  gluten  tiian  tke 
patent,  but  owing  to  the  increased  amount  of  the  first  three  constitnente 
mentioned,  it  is  ])roportiouately  lacking  in  whiteness  and  lightnees. 
The  two  flours  each  have  their  advantageous  points.  ' 

Several  other  grades  of  flour — break  flour,  stone  flour,  and  flours  from 
the  first,  second,  and  third  tailings — are  all  very  similar,  and,  as  for  as 
c]iemical  analysis  is  concerned,  good.  The  preliminary  examination 
has,  however,  shown  certain  defects  in  each.  The  break  flour  Ig  richer 
in  albuminoids  and  gluten  than  any  other,  and  if  it  were  pure  and  iti 
physical  condition  were  good,  it  would  be  of  value. 

The  roller  process  is  distinguished  for  the  completeness  with  whum 
it  removes  the  germ  of  the  grain  during  the  manufacture  of  flour  by 
flattening  and  sifting  it  out.   This  furnishes  the  three  by-products  which 
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koovu  as  AxHtj  seeoud,  aud  third  gerui.  Tbey  cousist  of  tbe  genu  of 
le  wheat  mixed  witb  var^'iu;;  ]ux)|)ortioii8  of  braiiuy  and  starchy  inat- 
•r,  the  aecoucl  being  tbe  purest.  Tbey  all  contain  much  anb,  oil,  aud 
rrogeu,  aud  if  alloweil  to  be  pt>und  witb  tbe  Hoar  blacken  it  by  tbe 
Tewiiee  of  the  oil  aud  render  it  very  liabje  to  fermentation^  owin^  to 
he  iieculiar  niti*oj;euous  bodies  wbicb  it  carrieB.  A  nioi^e  complete 
jialyaiH  iipiieai-s  in  another  place. 

The  Hour  fi*oni  the  bmndusters  is  much  like  that  i'voni  tbe  tailiu|j^8, 
md  liko  tbe  stone  stock,  from  a  chemical  i)oiut  of  view.  This  merely 
iliow*8  that  chemical  evidence  should  not  alone  be  taken  into  consid- 
'ration,  for  tbe  bran-duster  Hour  is  a  dirty,  lumpy  by-product,  while  the 
(tone  Htoi^ks  ai^  valuable  middlings.  Analyses  of  various  tailings  are 
lext  iu  the  series,  aud  need  no  comment.  Those  of  the  dust  from 
uiddliugs  and  dust-catchers  are  rather  suii)ri8iug,  in  that  tbey  both 
Mintaiu  much  gluten  and  tbe  first  one  much  fiber,  but  this  is  due  to 
:heir  containing  both  bran  and  endosperm. 

To  follow  the  gluten  through  tbe  process  it  is  necessary  to  go  back  to 
the  breaks.  Tbe  amount  iu  the  various  chops  does  not  vary  ffreatly. 
rhere  is  an  uppai*eut  anomaly,  however,  in  the  fiftli  and  sixth  breaks, 
irbere  lio  gluten  was  found  in  the  feed,  but  much  in  tbe  chop.  This  is 
mug  to  the  fact  that  the  feed  has  become  at  this  point  in  tbe  process 
M)  branny  that  by  the  usual  method  of  washing  to  obtain  the  gluten  it 
ices  not  allow  of  its  uniting  in  a  coherent  mass  and  separating  from 
bbe  bran. 

Among  the  middlings,  both  uncleaned  aud  cleaned,  the  fourth  is  tbe 
richest  in  gluten,  and  tbe  result  of  the  process  of  cleaning  is  to  increase 
the  amount,  although  slightly  diminishing  the  nitrogen,  which  is  due  to 
the  removal  of  the  branny  matter,  which,  though  rich  in  nitrogen,  is 
WOT  in  gluten. 

In  the  products  of  the  reduction  on  smooth  rolls,  the  chops  from  tbe 
ligher  middlings  are  the  richest,  and  if  the  analyses  of  the  flours  were 
XHoplete,  No.  4  would  probably  contain  more  than  tbe  lower  numbers. 
The  tailings  are,  as  has  been  already  said,  remarkable,  not  so  much 
bat  No.  1  has  no  gluten,  but  that  Nos.  2, 3,  and  4  have  7.63  per  cent.,  and 
So.  G  as  much  as  14.37  \)er  cent.  The  regiUar  increase  shows  that  the 
liffheet  nnnil»ers  must  contain  a  large  portion  of  endosi)erm. 

That  this  is  the  case  the  microscopic  examination  of  tbe  dillerant 

ailiugs  has  shown.    No.  1  is  found  to  consist  almost  entirely  of  the  outer 

!oatiugs  of  the  grain  ;  Nos.  2,  3,  and  4  of  the  same  mixed  witb  a  large 

iroiwrtion  of  endospenn,  which  is  attached  thereto,  while  in  No.  (i  it  is 

I  t^  to  discover  any  large  amount  of  anything  but  flouring  material, 

L  Kue  small  i)ercentuge  of  ash  shows  also  that  it  cannot  contain  much 

I. 

xn  a  like  manner  No.  4  tailings  from  the  reductions  has  13.34  per  cent. 

a        which  is  owing  to  the  large  proportion  of  endosperm  which  it 

an«l  in  this  case,  too,  the  fact  of  the  presence  of  so  much  of 

inferior  of  the  berry  is  presaged  by  tbe  low  i)ei*centage  of  ash.    The 

ng  tailings  of  this  class  have  little  or  no  gluten,  with  the  excep- 

jSo.  1,  as  tbey  contain  very  little  endosperm. 

luection  with  the  remaining  si>ecimens  the  gluten  has  lieen  al- 

itioued,  ami  the  results  as  a  whole  warrant  the  conclusion 

it  is  wasted  in  the  by-products  than  would  be  imagined. 

neUi  discussion  of  this  point  data,  which  are  not  at  hand,  iu 

c    )  i>er  cent  of  eiicb  material  producetl,  are  necessary. 

icts  from  Virginia  wheat,  similar  to  those  which  have  just 

ued,  present  the  same  but  not  as  wide  variations  iu  the 
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breaks  and  in  the  flours ;  the  low  grade,  iustead  of  containing 
ten,  has  more  than  the  bakers'  or  patent.    This  may  be  due  \a3 
greater  softness  of  the  wheat,  in  consequence  of  which  it  is  U 
to  the  process,  a  fact  which  is  confirmed  to  a  certain  degree  uy 
specimens  of  flour  from  Ohio  wheat,  among  which  the  low  grade,  al- 
though not  exceeding  the  other  brands  in  the  amount  of  gluten,  ai>- 
])roaches  very  nearly  to  them,  and  it  is  therefore  only  reasonable  to 
conclnde  that  the  jspring  wheats  are  particularly  suited  for  roller-iuilling. 

RELATION  OF  NITROGEN  TO  PHOSPHORIC  ACID. 

The  variations  in  the  percentages  of  ash  in  the  difterent  parts  of  the 
grain  and  in  the  constituents  of  the  ash  of  each  part,  as  far  as  investi- 
gated, correspond  closely  with  the  results  of  DempwoUf.*  Our  results 
are  at  present  incomplete.  They,  however,  fiimish  the  data  for  an  ex- 
amination of  the  relation  of  nitrogen  to  phosphoric  acid. 

Starting  with  a  ratio  of  2.8  in  the  whole  grain,  with  every  purification 
of  the  product  th^  figure  rises  until  it  reaches  the  highest  grade  mid- 
dlings and  patent-flour ;  that  is  to  say,  as  we  approach  the  more  perfect 
products  there  is  a  greater  loss  of  phosphates  than  of  nitrogen.  The 
highest  ratios  are  found  in  the  patent  flours  and  in  the  chop  and  mid- 
dlings, which  lead  directly  to  this  product.  In  the  flours  from  the  re- 
duction of  the  different  grades  of  middlings  the  change  in  the  ratio  i« 
gradual  and  corresponds  closely  to  the  inverse  change  in  the  amonnt. 
of  phosphates  in  the  ash.  A  high  ratio  denotes,  therefore,  a  deficiency 
in  phosphates,  and  this  is  the  chief  fault  with  the  high-grade  flours. 

THE  GERMS. 

One  of  the  characteristic  features  of  the  roller-milling  process,  as  lias 
been  mentioned,  is  the  removal  of  the  germ  of  the  grain,  thus  preven^ 
ing  its  injuring  the  quality  of  the  flour.  Among  the  by-products  of  the 
PiUsbury  mill  are  included  three  separations  of  germs  known  as  first, 
second,  and  third.  They  are  jaM  rich  in  oil  and  albuminoids,  which  to- 
gether form  one-half  of  the  substance.  The  second  germ  seems  to  be 
freer  from  contamination  and  was  selected  for  a  more  detailed  examina- 
tion. 

The  following  determinations  were  made : 

Analysis  of  gotn. 


Constitnents. 


Water 

Aflh 

Oil 

>k)lul>le  in  80  ^t  cent,  alcohol. . . . 

Insoluble  in  water 

Soluble  in  water 

Su«»ar  or  doxtrine 

Nnn-rodncing  substance. 

AlbnniinoidB 

Soluble  in  water 

Dextrine 

AlbuminoidA 

Starch,  &c.,  undetermined 

Fiber 

Insolnble  albuminoids 


Percent 


28.49 
"25.'47 


4.44 


Par  cent 


&75 

&45 

15. « 

"hi 

it 

"i'ii 

3.00 

2&eo 


100.0© 


Liebig's  Annalen  der  Cheinio,  cxlix,  345. 
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of  the  aualyscs  (tenters  iii  the  presence  ol  8o  much  su^^ar 

oniniiioids.    The  su^ar  has  been  calciihibKl  to  porccutage 

_  u.      >re  dextrose.    It  does  not  reduce  Fehling's  solution  until  in- 

tty       Ah,    It  is  dextro-rotatory,  by  inversion  becoming  less  so, 

aoi^  h    ro-rotatory.    It  is  uncertain  whether  it  is  formed  from  sta>rch 

may  be  present  through  the  action  of  some  ferment  in  the  germ ; 

K  II  seenis  probable,  especially  since  so  much  soluble  nitrogen  is 

mt  pointing  to  diastatic  action,  and  it  may  be  classed  somewhere 

cween  dextrine  and  maltose.    In  fact  it  has  been  found  that  the  water 

tract  if  left  in  contact  with  the  residue  of  the  germ  would  soon  be  the 

use  of  a  peculiar  fermentation.    This  shows  the  bad  effect  the  pres- 

t  of  this  soluble  albuminoid  would  have  in  flour,  causing  a  fermenta- 

putrefaction  which  would  iiyure  and  discolor  it.    The  oil  in  the 

IS  also  an  additional  source  of  trouble,  in  that  it  is  readily  oxidized 

'  certain  circumstances  and  tends  to  blacken  the  flour. 

IE  RELATIONS   OF  THE  WHEAT  GRAIN  AND  ITS  PRODUCTS  TO  THE 

HUMIDITY  OP  THE  AIR. 

Ill  the  rei>ort  of  W.  H.  Brewer  on  the  cereals,  in  Vol.  Ill  of  the  Con- 
or 1880,  he  gives  the  results  of  certain  experiments  by  llilgard,  of 
)niia,  showing  the  changes  in  weight  of  wheals  when  exposed  to^ 
ions  of  dry  and  moist  air.    Caliibrnia  wheat,  being  particularly 
eyas  ic  comes  from  thehot  valleys  whereitgrows,  absorbs  alarge  amount 
ore  in  the  seaports  or  during  transportation  by  sea.    Brewer 
lued  these  experiments  to  all  the  cereals,  and  weighing  them  at 
jrvals,  found  that  under  the  conditions  which  he  employed  they 
1     at  exception  lost  about  the  same  amount  from  summer  to  winter 
\3ki  diey  would  gain  from  winter  to  summer,  and  that  when  artificially 
and  again  exposed  to  the  air,  a  few  minutes  would  suffice  for  the 
Dtion  of  several  per  cent,  of  moisture. 
I     importance  commercially  of  this  capacity  fur  absorbing  or  losing 
ire  is  of  course  appaient,  and  exi>eriments  were  undertaken  before 
w;      ^arance  of  Brewer's  report  for  a  more  thorough  investigation  of 
»c      ject,  ill  reference  especially  to  mill  products, 
lue  materials  were  exposed  in  the  balance-room  of  the  laboratory  of 
»e     apartment  properly  protected  by  a  screen  from  exterior  influences 
i     than  atmospheric.    The  condition  of  the  atmosphere  was  noted  by 
of  a  psychrometer  at  tl\e  time  of  weighing, 
first  series  consisted  of  a  number  of  flours  from  Minnesota,  all 
lea  by  the  roller  process  from  hard  spring  wheats.    Three  of  the  five 
ained  nearly  8  per  cent,  of  water  originally,  one  a  little  over  9,  and 
over  13.    The  first  day  of  exposure  was  comparatively  dry  for  the 
te  of  Washington,  but  evidently  moist  as  compared  to  the  locali- 
rom  which  all  the  flours  but  one  had  come,  because  there  was  a 
Bffain  in  the  part  of  three,  a  small  gain  by  the  Pillsbiiry  "A,''  and 
)y  the  only  one  holding  originally  a  large  amount  of  moisture ;  in 
result  was  an  approximation  to  equalization  of  moisture  in  all, 
i  be  expedited.    If  we  add  the  gains  and  subtract  the  losses,  the 
thongli  not  representing  actual  percentages,  would  appear  for 
follows  on  the  second  day : 
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I'M;, 


'J  I  Mi 

•JI17 


Number. 


j  Oiiginal 
'moisture. 


0.4M 
7.M 
7.83 
7.»T 
ia.09 


6ala«r 

tois. 


+  .65 
+2.1.% 
+2.30 
+115 
-4.38 


Tlie  fir.st  day's  exiKwanre  was  sufficient,  therefore,  to  equalize  tlie  i 
lire  in  all  the  floors,  and  following  them  through  the  succeeding  we 
they  all  appear  to  be  susceptible  to  the  changes  in  condition  of  n 
ure  in  about  the  same  degree. 

A  specimen  of  the  whole  grain  exposeil  beside  the  flour  proT     i 
not  (iH  susceptible  as  the  finer  material,  but  nevertheless  : 
a  certain  degree  to  the  daily  changes  in  hnmidity.    A  tabt  o] 

results  follow : 
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The  approximate  agreement  between  the  diftereiit  grades  of  inm 
ander  ordinary  eouditious  being  apparent,  they  were  sabmitted  to  ad 
atmosphere  nearly  saturated  with  moisture ;  that  is  to  say,  they  y 
plaeed  under  a  bell  with  a  dish  of  water.    They  all  gained  from  7  lo  9 
per  cent,  over  their  air-dry  weight,  but  the  low  grade  and  patent 
l)ossessed  the  largest  capaeity  for  moisture,  the  bakers'  holding  1    'ui 
2  per  cent.  less.    On  removal  to  dry  air  this  gain  was  lost  in  a  very  lew 
hours,  the  bakers'  losing  a  proportionately  larger  amount  than 
others.    Whether  it  is  owing  to  a  larger  percentage  in  gluten  in  tiiw 
flour  that  it  gains  less  and  loses  more  water  than  others  is  questions 

A  Minnesota  patent  exposed  in  a  small  desiccator  to  air  satu 
with  moisture  absorbed  more  than  26  per  cent,  of  its  original  weigni  in 
sixty-four  hours,  and  in  one  huntlred  and  eight  hours,  or  four  days,  more 
than  29  per  cent.;  but  at  that  time  a  film  of  mould  covered  the  flour.  The 
determinations  at  intervals  sliowed  the  gain  t^  be — 

GiMU. 

Weight  of  flour  taken 

Weight  after  3r>  minutes 

Weight  after  18  lioura 

Weight  after  22  houw 

Weight  after  42  honw 

Weight  after  64  honrs 

Weight  after  S)2  hours 


.0000 


The  flours  are  plainly  more  susceptible  to  moisture  than  the  grain, 
owmg  to  their  greater  comminution.  It  was  found  in  California  that 
the  latter,  after  being  artificially  dried,  would  absorb  25  per  cent  of 
moisture.  Here  a  flour,  although  not  dried,  has  absorbed  over  29  per 
cent,  of  its  original  weight. 

To  decide  what  parts  of  the  grain  were  able  to  absorb  and  retain  the 
most  moisture,  how  far  the  degree  of  comminution  affected  the  reWilt, 
several  of  the  most  prominent  products  of  the  roller  process  Were  tfeateil 
in  the  same  way  as  the  previous  specimens. 
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The  courser  products  absorbed  less  moisture  thau  the  finer,  at 
where  there  was  a  marked  change,  and  among  the  fine  materia 
was  less  differeuce  thau  uiiglit  be  expected.    The  germ  after  more 
two  m(>uths'  exposure  .seemed  to  have  a<;cumulated  more  water  i 
any  other,  but  a  rather  dry  atmosphere,  with  the  thermometer  at  73^ r. 
on  the  27th  of  June,  brought  the  whole  series  below  their  origh 
gree  of  moisture.    A  fresh  i)ortiou  of  the  germ  exposed  for  a  lew  oHys 
for  comparison  with  that  which  had  been  weighed  out  longer  ra       r 
reached  a  point  even  in  excess  of  the  latter,  it  being  fresher  i 
caked  so  much  together.     The  gains  and  losses  were  as  follows : 

No.  207a. 

Mav  24, 1.  oO  p.  m 102.88 

May  24, 2.  30  p.  Ill 103.18 

May  26, 10  a.  m 103.93 

May  28, 10  a.  m ?aa  « 

May  29, 10  a.  m 

June  5,10  a.  m • ..••••..  ^•- 

June  9,10  a.m 

June  10, 10  a.m iw# 

and  then  left  in  the  balance  case  with  a  dish  of  solphurie  acid  for      f- 
eight  hours : 

June  12 104 

and  over  chloride  of  calcium  in  a  desiccator  forty-eight  hours : 

June  14 

or  nearly  dry. 

The  results  are  instructive,  and  show  how  susceptible  all  p<  i 

the  wheat  grain,  in  whatever  state  of  comminution,  are  to  hyg:      » 
conditions;  and  it  will  be  noticed,  as  was  found  by  Brewer,  that  m 
mer  the  amount  of  moisture  held  by  grain  is  larger  than  in  win     '. 

FLOURS. 

The  analyses  of  flours  given  in  a  previous  buUetiu  having  pny 
unsatisfactory  to  the  millers  of  the  Northwest,  they  fnrnisln         ) 
partment  with  a  series  of  selected  samples  of  the  best  Min  i 

Dakota  "patents."    These,  together  with  an  Ohio  and  a  ummc^ 
Columbia  "patent  flour"  obtained  directly  from  the  millers,  have  I 
analyzed. 

American  Jioura  of  1883. 


ConstiiaenU. 


1856. 


Fer  et. 

Water r2.32 

Ash 34 

Vv0« I        .!« 

Nitrogen ■      1.71 

Albaminoids ;     1 0. 68 

Moist  gluten a.^.'-.-j 

Dry  gluten :    10. 7G 


2100. 


Peret 

12.98 

.  :{2 

.IG 

l.GU 

9.  OK 

20.  55 

9.08 


2057. 


Per  ct. 

11.48 

.39 

.21 

2.  07 

12.95 


2114. 


I 


Per  ct. 

9.48 

.:i9 

.  2tj 

1.99 

12.  43 

3U.U 

10.85 


2115. 


2116.        2117. 


Peret 

7.80 

.42 


2.  02 
12.6*) 
41.05 
11.74 


Per  ct  I  Per  et    Per  ct 


7.  85 
.42 

.  2:j 

1.99 
1J.4.'{ 
40.  >i'i 
11.81 


7.97 

.45 

.  2;J 

l.XS 

11.73 

35. 20 


7.64 

.42 

.26 

2.13 

13.30 

.'M.60 

11.11 


Per 

8. 


l.J. 
44. 
12. 


et 
11 

5' 
32 
16 
4X 
85 
59 


•  I 


2121. 


Peret 
11. 33 

13  «■»-'' 
12.03 


1856. 
2100. 
2057. 
2114. 
2115. 
2116. 
2117. 
2118. 
2119. 
2121. 


Patent  flour,  Warder  &.  Barnott,  Sprin«tleld,  Ohio. 
Patent  flour,  Ilerr  &,  Cissel,  Georgetown,  D.  C. 
Patent  flour,  C.  L.  Pillsbury,  Miuuoapolis,  Minn. 
Patent  flour, PiUsbury  "A,"  best.  Minneapolis,  Minn. 
Patent  flour,  Red  River  Roller  Mills.  Fergus  Falls,  Minn. 
Patent  flour,  R.  L.  Frasoe,  Frazee  City,  Minn. 
Snow  Cloud,  Pembina  Mill  Company,  Pemhioa,  Dak. 
Fargo's  Best,  Fargo  Roller  MilK  Fargo,  Dak. 
No.  J  Sf  raight,  Fargo  Roller  Mills,  Fargo,  Dak. 
Patent  Flour,  George  Davis,  Ottawa,  Minn. 
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O     ur  is  poorer  in  uitrogeu  and  gluten  than  any  of  tbo 

.J  wie  flours  follow  closely  the  composition  of  the  wheat 

)xannue(l  from  the  same  parts  of  the  country.    Dakota 

u      r  richer  than  any  other  iu  gluten  in  the  same  way  that  it 

M»  »  ^vbeatof  that  description.    The  sample  from  Pembina,  like 

t   from  that  locality,  is  lower  than  any  other  spring-wheat 

'j-ue  average  of  these  "Northwestern  spring- wheat  flours"  is  high, 

Q  comparison  with  the  rest  of  the  country  they  are  the  richest 

1  bave  been  analyzed.    They  compare  favorably  with  Uungarian 

r,  which  they  closely  resemble. 

Average  composition  of  flours. 


CuustituentH. 

% 

Eighteen 
for  baking 
experi- 
ments. 

Forty-nine 
flours,  U. 
S.  Census. 

Faght 

Eastern 

flours. 

Minnesota 

and  Dakota 

flours. 

*                         sA******************************"******" 

PereenL 
12.35 

Per  cent. 
1L66 
.59 
11.90 

Percent, 
12.49 
.56 
10.41 

Percent, 
8.06 

' 

.44 

niwiAiifs  ^     -..«...•■«•*••••••••••«•»••••••••••••• 

1L03 

12.82 

notber  peculiarity  of  the  spring-wheat  flours  is  their  dryness.    It 
be  seen  in  the  averages  that  they  contain  several  per  cent,  less 
e  than  the  Eastern  specimens.    From  the  results  of  the  experi- 
s       the  relations  of  such  material  to  atmospheric  conditions  it  is 
ti    b  they  would  gain  weight  on  transportation  east  or  to  the  coast, 
)      iT  things  being  equal,  a  barrel  of  dry  Western  flour  would  make 
L  than  a  barrel  of  Eastern.    This  is  certainly  an  important 
m  I    >  consideration  of  the  value  of  flours.    In  specimens  Nob. 
and  2^x21  the  absorption  had,  to  a  large  extent,  taken  place,  while 
(Others,  being  tightly  boxed,  were  received  without  any  absorption, 
readily  this  would  have  taken  place  had  an  opportunity  occurred, 
)e  seen  in  the  analyses  of  the  flours  used  for  baking. 
IB       light  of  the  preceding  analyses  there  seems  to  be  no  reason  to 
uat  that  the  introduction  of  the  roller-milling  process  and  the 
>f  the  hard  wheats  of  the  Northwest  has  furnished  the  country 
»      er  flour  than  it  has  before  possessed,  and  one  which  should 
%  uread  comparing  favorably  with  Hungarian  manufacture.    In 
in  the  baking  exi>eriments  the  bread  m^Kle  from  these  flours  ex- 
others  in  quality. 
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The  flours  which  have  just  been  ineutioDed  as  used  for  < 
bakiug  purposes  have  been  so  far  examined  as  to  de 
centages  of  water,  nitrogen,  and  albuminoids,  and  uioisi;  aua  ui^y 
The  results  are  here  collected: 

Jualyses  of  flours  ttsedin  baking. 


Variety. 


Koryland  patent 

Karylmd  atraijcht 

Haxyland  low-grade 

Distoot  Colmnbia  patent. 
District  Columbia  straight 

Virs^inia  straight 

Virginia  low-grade 

Virginia  patent 

Ohio  patent 

Indiana  patent 

Illinois  i>atent 

Wisconsin  straight 

Wisconsin  patent 

Minnesota  patent 

Minnesota  low-grade 

Hlnneeota  bakers' 

Missouri  patent 

Oregon  new  process 


Serial 
number. 

Water. 

Nitrogen. 

Per  cent 

Fer  cent 

2593 

11.55 

1.65 

2800 

11.08 

L75 

2808 

12.78 

1.84 

2821 

12.98 

1.46 

2820 

12.38 

1.53 

2591 

12.16 

1.93 

2807 

11.77 

2.02 

2805 

12.10 

1.73 

2190 

12.85 

1.70 

2822 

12.33 

1.69 

2594 

12.00 

1.93 

2801 

12. 37 

1.60 

2806 

13.25 

1.85 

2592 

12.82 

1.90 

2599 

12.05 

2.51 

2803 

11.77 

1.95 

2804 

12.04 

1.67 

2824 

14.03 

L15 

Albumen. 


Per  cent 
10.33 
10.94 
11.50 

9.10 

9.56 
12.08 
12.60 
10.81 
10.62 

9.94 
12.08 

9.98 
11.55 
1L90 
15.64 
12.19 
10.44 

7.18 


Gluten. 


Per  cent. 
33.32 
32.49 
30.15 
31.58 
33.40 
36.07 
36.81 
37.89 
29.63 
33.60 
37.36 
28.39 
34.45 
39.18 
34.22 
36.71 
32.24 
20.84 


They  are  remarkably  uniform  fh  albuminoids  and  gluten,  and  i 
moisture,  showing  that  they  had,  with  the  exception  of  the  Oregon 
been  subjected  to  very  similar  hygroscopic  conditions.  The  flour 
^nnesota  have,  without  doubt,  gained  moisture  since  they  were 
ually  milled,  if  it  is  possible  to  judge  from  pre^dous  analyses  oi 
sent  directly  from  the  mills.  For  this  reason,  in  our  bread  expen 
with  this  collection  of  flours,  less  variation  in  yield  was  found  tl 
they  had  been  used  directly  from  the  mill  with  wider  variations  ii 
I)er  cent,  of  moisture. 

Among  them  all  two  present  peculiarities  worthy  of  notice. 
Oregon  new-process  flour  contains  7.18  per  cent,  of  albuminoic 
smaUest  amount  yet  found  in  the  course  of  analysis.  In  this  res] 
corresponds  to  Oregon  wheat,  and  conflrras  the  remarks  thereo: 
previous  page.  On  the  other  hand,  the  Minnesota  low-grade  co 
more  albuminoids  and  gluten  than  any  heretofore  examined, 
would  not  only  be  remarkable  for  any  flour,  but  is  still  more  so  1 
of  low  grade.  How  it  was  graded  is  unknown.  It  makes  a  verj 
bread. 

BAKINa  EXPERIMENTS  \VITU  FLOURS   FROM   VARIOUS    SOUR' 


The  experiments  of  the  McDougall  Brothers,  London,  in  the  ai 
of  1882,  upon  the  baking  qualities  of  flour  made  from  wheats 
English  market  from  diflferent  parts  of  the  world,  have  had  a  wi 
culation.  The  Statistician  of  this  Department  in  his  report  up 
condition  of  crops  for  December,  1883,  mentions  and  quotes  them 
lows: 

EXPERIMENTS  IN  BREAD-MAKING. 

In  the  autumn  of  1882  tho  secretary  of  State  of  India  arrauged  with  McDougal] 
'^TBf  miUers  and  bakers,  London,  to  conduct  a  series  of  exx>eriment8  with  wnea 
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th  aTentKe  samples  of  vlieat  from  the  priacipal  countries  pro- 
uTitloiia  required  by  the  secretary  they  say : 

■ -'    lefou        

aft 
Lufactare  them  ii 

>f  grinding  nnder  millstoneB.  Also  that  we  should  take  similai  qnuiti- 
nhe&ts  and  manufacture  them  iuto  flour  by  means  of  onuhlbg  be- 
.  acconling  to  the  system  known  an  the  Huuganan  or  roller  system.  H. 
»  i  take  a  giveu  qnontity  of  each  floar  »o  produced  and  mann&ctnie  it 
I.  ~.  That  we  slionid  note  the  qualities  and  other  characterisUoa  of  tbo 
d««e4i  alw  o^  the  offals,  -vh.,  middlings,  pollard,  uuil  beau.  4.  That  Tve 
Kmre  the  following  repreaentatiTe  wheats,  of  fair  aTeroge  quality  of  €bB 
then  being  sold  on  Mark  Lane  market,  and,  for  the  purpose  of  oDtoining 
'  Bomparison,  deal  with  them  preoisely  ae  above  indicat«a,  both  as  regar£ 
id,  and  aSok,  Ti2.,  English  aTerag«,  i^erieon  red  winter,  Ameiioan  spring, 
I  average,  California  averse,  Bns^an  Saxonika,  Bosaian  Taganrog,  Bns- 
aka,  BnasJan  Gbirka,  Egyptian  Buhi,  and  Egrptian  Saida." 
ntiiT  nsed  in  each  case  was  5,000  pounds.  The  samples  varied  in  weight 
lomtaa  foe  the  Saida  Egyptian  to  64  pounds  foe  the  soft  Indian  white  va- 
«  weight  of  the  separate  "berries"  varied  greatly;  those  of  Amarioan 
ra  smallest  of  all,  100  weighing  35.5  grains ;  winter,  49.6  grains ;  Califor- 
^ns.  The  Australian  were  heaviest,  80.5  grains ;  Indian,  fh>m  51.8  to 
I.  The  Saionska  Bnssian  waa  37.3  grains,  next  to  American  spring  the 
md  containing  the  most  glntan,  23.2  per  cent.;  j'et  the  sixe  appears  to  be  no 
I  of  tbo  proportion  of  glut«n  in  other  samples,  as  the  heaviest,  the  Austra- 
■•d  11.6  per  cent.,  and  the  poorest  in  gluten,  bearing  only  4.4  per  cent., 
Sam  weight,  50.1  for  100. 
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L  llin  Now  Ki>alan<I,  Indian  Boft. 


!iul  fi'uui  Indian  wheats  by  the  u 
iples  by  the  rotlcr  method,  w 
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ladlw  (amus bud  vUte)  --. 

Do 

IndisD  (BvarBfa  bird  nd) 


Wliether  the  Indian  wheats  irera  average  aamplea  of  the  product  of  that  conn 
or  a  little  better  throogb  the  naoonBoioos  partiality  of  the  secretaiy,  may  be  q 
tionahle.  They  make  a  good  Hhowing  for  qaantity  of  product,  but  the  quality  of 
Boft  wheats  is  qnite  inferior  to  that  of  samplea  fionx  this  coantry.  In  tbe  Un 
States  California  appears  to  take  the  lead  in  quantity  of  bread,  irh^^e  the  ip) 
irheata  of  the  Northwest  not  only  snipaBs  other  American  samples  in  quality,  but 
uneqaaled  in  that  respect  by  any  irheats  included  in  this  experiment,  tbe  Bus 
only  excepted,  which  excel  in  gluten. 

The  foliowiug  statement  relative  to  the  effect  of  dryness  of  tbe  gnia  apon  the  y 
of  bread  is  extracted  from  this  report ; 

"  It  IB  geneTBlly  licliered  that  upon  the  percentage  of  glaten  in  floor  dependi 
yield  of  bread  that  may  be  obtained  from  it,  as  illustrated  by  tbe  HnngarW  S" 
which  are  Almost  uneqnaled  for  yield  of  bread,  and  rank  high  in  glnten ;  bul 
is  erroneoue,  as  proved  by  the  experimental  workings  now  under  review.  Itiit 
be  foand  that  the  floors  high  is  gluten  do  not  produce  the  most  bread,  unless,  ^ 
aame  time,  they  possess  a  high  degree  of  dr^ncsa,forit  is  nponthe  dryness  of  thel 
that  the  yield  of  bread  mainly  depends,  and  not  upon  tbe  glaten.  The  two  lot 
flour  tiQTa  Russian  wheats  (Nos.  II  and  13)  are  those  which  aie  highest  in  glnten, 
th^  do  not  yield  as  much  bread  as  any  of  the  four  Indian  wheats  (Nos.  1  to4), 
tbe  difference  in  yield  from  tbe  latter  would  have  been  still  further  increased 
they  not  luiea  previously  mellowed  with  water,  as  noted,  liefore  milling ;  conSn 
that  it  is  the  dryness  of  a  flour  that  determines  the  yield  of  bread." 

There  being  conBiderable  doubt  as  to  whetlier  the  samples  of  A 
loan  wheats  in  the  preceding  experiments  were  represeutatlTe,  a 
of  baking  experiments  with  flours  of  yarious  grades  from  di 
parts  of  this  country  have  been  carried  on  in  our  laboratory  wltu 
results  which  are  presented. 

The  McDongall  Brothers  found,  and  it  has  been  confirmed  by 
that  upon  the  dryness  of  a  flour,  or  upon  the  amount  of  water  whi 
is  possible  to  add  to  the  dough,  depends  chiefly  the  amount  of  br 
which  it  will  yield.    Unfortunately  no  determination  of  the  amoon 
moisture  in  the  floors  used  was  made  in  the  English  tests. 

W  our  experiments,  using  the  same  flour  under  various  oonditioiu 
.-  id  fou"d  possible  to  vary  the  yield  of  bread  i>er  100  pounds  of 
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•    T    >  coBditions  apon  which  this  yariation  depends 
iMiy        ,  t    a  include — 
>       wa     '  used  iu  the  dough. 

ure  oi  ine  oven. 
oi      Mng. 
Cn  Gi  in  any  series  of  comparative  experiments' these  conditions 

cj        Y  observed  and  regulated.    In  order  to  learn  the  best 
]  lor  our  work,  a  preliminary  series  was  undertaken  with  a 

tn      L^aio. 
in  ti     u<    inning  it  was  found  that  a  dough  made  with  any  of  our 
j  m     I  a  percentage  of  water  as  was  used  by  the  McDou- 

iWouia  t      >ther  too  stiff  for  successful  results. 

lA  the  ]      ;      L  ex     riments  with  flours  from  Americau  wheat  46.4  per 
of  w»ier  was  used,  but  in  our  experience  it  has  been  found  neces- 
wld  oij  tiic  average  about  56  per  cent,  of  water,  or  water  and  milk. 
1       b  has  been  that  we  have  obtained  a  much  larger  yield  of  bread 
hi     j^  pounds, 
eucbcts  of  variation  in  physical  conditions  are  illustrated  by  the 
ing  data : 

Mrfum  tn  yield  dependent  on  percentage  of  water  used  {pVier  conditions  heing  the  same), 
on  evse  of  loaveSj  on  difference  of  temperature^  and  on  time  of  baking, 

[Ohio  patent  floor.] 


>iHBdMit  on  percent  , 

ifB  «f  wa(«r    used     Dependent   on   size    of     Doi>endont  on  difference 
(oilMr  eonditions  be-  loav<.'8.  of  t< mporatnre. 

Of  the  tame). 


of 


515 
tt.1 


Tield  of 
bread. 


Dependent  on  time  of 
baking. 


No.  of  loaves. 


I 


Yield  of 
bread. 


Temperatnre. 


Yield  of 
bread. 


134.5 
13C.0 
144.9 
14^5 


lloaf. 
10  rolls. 


138.  (> 
129.6 


O        I 

249  I 
230 


136.9 
140.8 


Minntea. 


50 
30 


Yield  of 
bread. 


134.6 
140.2 


these  cases  the  yield  is  largely  modified  by  the  change  in  a 

condition,  the  remaining  ones  boiiijr  constiuit.    It  is  evident, 

),  how  complicated  u  coiTi])ar:ui\ c  series  of  experiments  becomes 

Hi  the  above  conditions  exei-.-ise  tlieir  modifying  effects  and  must 

i  be  kept  constant. 

are  idso  conditions  of  mixing  and  raising  which  in  a  like  man- 

5  the  yield.    As  every  one  knows,  there  are  different  methods 

ying  out  these  operations,  and  larger  or  smaller  amounts  of  yeast 

oe  used.    The  method  which  we  have  linally  employed  is  a  modi- 

of  the  Vienna  procedure  as  described  by.  Horsford.    The  dough 

in  mass  with  press  yeast  and  allowed  to  rise  till  the  outer  pel- 

(       cracking.    It  is  then  rekneaded  into  loaves,  put  in  pans,  and 

f      m  place  until  the  dougb  is  a/rnin  risen,  when  it  is  baked. 

^  was  carried  on  in  a  large  gas-stove,  the  oven  of  which  by 

tuermometer  could  be  kept  at  a  very  regular  temperature. 

erials  used  and  the  products  obtained  were  weighed  to  1 

CTains),  so  that  the  results  as  far  as  manipulation  go  may 

accurate. 

i  these  conditions,  as  they  appear  in  the  table  which  fol- 
riments  were  conducted  with  the  different  flours  which 
L 
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!      (  I  variable  withiu  limits  which  are  so  uarrow  as  to  make 

a  that  one  floor  will  make  much  more  bread  thau 
be  observed  that  the  lowest  gnule  gives  as  large  a 
ei       L    ^er,  than  the  best  patent.    K,  however^  the  moisture 
t         ueen  less  uniform,  our  results  would  probably  show  a 
fxo     ui  for  the  diier  flours.    The  conclusion  must  be  then 

2      1      uependent  on  physical  conditions  of  bread-making, 
lO  »      ge  extent  upon  the  chemical  composition  of  the  wheat, 
iperiments  we  get  a  much  larger  percentage  of  bread  than 
/<         Us,  but  it  is  due  to  the  possibility  of  the  use  of  larger 
U9  oi  IP     Br  in  the  dough.    In  other  respects  their  conclusions  are 
thai;  water  is  the  chief  conditioning  agent,  and  that  the  "per 
I      u      .  has  but  little  eflfect  upon  the  yield. 
;  u  J      some,  however,  appears  from  the  fact  that  the  largest  yield 
itaintxi  with  a  Minnesota  low-grade  flour,  having  the  highest 
of  any  experimented  with,  and  the  lowest  yield  was  from  the 
I  flour,  having  the  smallest  amount.    The  bread  from  the  low- 
flour  mentioned,  although  the  heaviest  yield,  was  dark  and  of 
>r8t  quality ;  that  from  the  Oregon  flour  was  white  and  fair, 
flours  are  very  peculiar,  and  in  another  place  a  few  remarks  are 
ipon  their  composition. 

e  from  quantity  the  quality  of  the  bread  made  from  Minnesota 
flours  is  certainly  as  near  perfect  as  could  be  wished.  That  from 
patent  flours  sufi'ers  slightly  in  comparison,  while,  of  course,  the 
from  straight  flours,  bakers',  and  low  grade,  cannot  compare  with 
om  patents. 

DN  THE   CHEMICAL    ALTERATIONS  IN  GREEN  FODDER  DURING 
ITS   CONVERSION  INTO  ENSILAGE. 

«ent  numbers  of  the  Journal  of  the  Chemical  Society,  Prof.  Ed- 
LinchandDr.  O.  Kellner  have  published  some  observations  upon 
inges  which  take  place  in  the  silo,  especially  in  the  nitrogenous 
uents  of  fodder.  Analyses  which  have  been  made  in  this  labora- 
iring  the  past  two  years  throw  additional  light  upon  the  subject, 
e,  although  somewhat  incomplete,  presented  here. 
&88or  Kiuch  found  in  the  ensilage  of  grass  that  of  the  total  ni- 
present,  55  per  cent,  'was  of  a  non-albuminoid  nature,  while  in 
crinal  grass  only  9  per  cent,  was  in  this  form.  Kellner  found  in 
of  mangold  leaves  27.8  per  cent,  in  the  original  leaves  and 
r  cent,  in  the  ensilage,  while  in  the  ensilage  preserved  in  stop- 
dlTB.  the  proportion  was  even  59.7  per  cent,  of  non-albuminoid  ni- 
,    m  the  ensilage  of  maize  we  have  found — 

Percent,  of  total  nitrogen  as  non-albuminoid.  Percent 

iRtalka 21.2 

I.       .1 44.6 

-»v.  2 49.6 

«r 15.6 

^oang  mai7.e 53.3 

»ld  maiz« 47.1 

results  with  grass,  mangold,  and  maize  show  that  in  the 

isting  in  silos  a  large  portion  of  the  albuminoids  are  con- 

«-al])uininoid  nitrogenous  substances,  while  in  the  ordi- 

fodder  no  such  change  seems  to  take  place.    During  the 

nitrogen  Kinch  and  Kellner  both  found  that  a  large 

>  nitrogen  of  the  fresh  plant  was  lost,  or  did  not  ap- 

8e8. 

18 13  per  cent.,  with  mangold  leaves  27.8  per  cent.,  iu 
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the  impressed  ensilage  in  a  jar,  and  as  much  as  59.8  per  cent,  in 
(!onii)resse(l  in  open  silo.    The  latter  high  percentage  is  donbt 
to  1  lie  carrying!:  away  in  the  expressed  juice  of  much  soluble  nitrog 
substance;.     We  have  but  tew  quantitative  data  in  regard  to  maize,  i 
have  found  that  in  the  samples  of  ensilage  which  have  been  exa 
there  is  a  coini)aratively  large  amount  of  ammonia  combined  wicn 
acids  pioduced  by  fermentation,  acetic  andjactio,  which,  of  coar     u 
lost  in  drying  specimens  for  analysis.    This  produces  in  the  resmcin 
apparent  loss  of  nitro<::en  in  the  ensilage  itself.    It  is  at  any  rate  a 
of.nitrogen  of  nutritive  value.    A  quantitative  determinatioQ  of  th< 
monia  salts  in  one  specimen  of  ensilage  (Serial  No.  1693)  gave  the 
lowing  results : 

Wei^lit  of  tijsihig*'  lakiii 4  • 

Kquivalciit  U»  <lrv  substaiu**; 

Weight  of  NIU;!  obtahied a 

Equivalent  to  uitrogen ^ 3 

Per  cent,  of  iiitro«::tm  from  <h*y  substauco 

Percent. of  albnniiuoida equivalent 2 

That  the  nitrogen  was  in  the  form  of  ammonia,  and  not  a  more  < 
plex  amine,  was  proved  by  the  following  analysis : 

Weight  of  auimouia  salt  taken 

Weight  of  double  platinum  salt  found 

Equivalent  to  NH4CI 

This  ammonia  salt,  probably  acetate,  would  be  lost  in  the  procc  of 
drying,  and  i)roduce  a  corresponding  deficit  in  the  relative  percen 
of  nitrogen  in  the  analysis.  In  fact,  2.29  ])er  cent,  of  albuminoid  in 
dry  substance  of  an  average  maize  stalk  containing  7.50  i)er  ceni. 
amounts  to  a  little  mbre  than  30  per  cent,  of  the  total  nitrogenous  sob- 
stances  of  the  plant,  and  about  the  loss  which  Kellner  found  in  his  ex- 
periments with  mangold  leaves  not  under  pressure. 

The  remaining  non-albuminoid  nitrogen  isprobably  largely  of  an  amide 
nature,  as  we  have  found,  like  Kellner,  very  small  amounts  of  pept 
bodies.   Attemi)ts,  however,  to  separate  any  amides  in  a  crystalline  > 
dition  have  resulted  in  obtaining  only  a  sirupy  nitrogenous  buIm    j 

The  loss  of  nitrogenous  substance  from  conversion  to  ammonia      a 
and  decomposition  in  drying  is  relatively  compensated  by  the  largi 
of  carbhydrates,  so  that  in  the  figures  of  analyses  neither  loss  is  pt 
nent  and  the  result  is  at  first  glance  deceptive.    The  control,  of  ooni 
lies  only  in  an  absolute  knowledge  of  the  Aveight  lost  by  the  fodder  lu 
the  silo  or  tho  relativt*  increase  in  one  of  the  constituents  which  is  less 
liable  to  change — as,  for  instance,  the  ash.    But,  as  Kellner  has  shown, 
pressure  is  very  liable  to  remove  the  soluble  ])art  of  the  ash  on  the  j) 
expressed,  and  thus  entire  dependence  (!annot  be  placed  on  this  ele- 
ment.   At  the  Xew  Jersey  l^xperiment  Station  in  1881  an  interestang 
experiment  was  carried  on,  in  which  the  ash  served  as  a  basis  for  calcor 
lation  without  ai)parently  Inrgely  vitiating  the  results.    The  results 
were  published  in  the  Annual  litoport  of  this  Department  for  1881-^, 
p.  572. 

The  loss  in  this  case  was  seen  t*)  fail  u])on  the  carbhydrates  entirely, 
isnd  to  be  as  great  for  the  dry  fodder  as  for  the  ensilage.  There  is  an 
:)])])ai*ent  slight  increase  in  albuminoids,  which  can  be  explained  by  fhe 
fact  that  the  cjxlculation  is  made  as  if  no  ash  had  been  lost  by  being 
dissolvcil  away  or  expressed  in  the  two  preserved  samples.  The  ex- 
periment is  remarkable  as  showing  that  in  this  e^ise,  quite  at  varianoe 
with  other  instances,  the  nitn)gen  suft'ered  little  or  no  loss,  and  that  in 
fact  the  whole  loss  fell  upon  the  carbhydrates.  This  may  be  due  some- 
what to  the  length  of  time  during  which  the  maize  was  in  the  silo,  as 
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we  have  examined  have  not  been  taken  oat  for  sev- 
i^k      laicr.    At  least  these  resnlts  show  how  varied  the  condi- 
V,      itl  how  unsafe  it  is  to  generalize  fi*om  any  one  experiment. 
atiHjyseM  ai){>ended  to  this  pa]>er  this  iK>int  is  made  evident. 
u>  tlie  nature  of  the  fermentation  and  the  proximate  principles  in- 
ed  I  have  made  some  observations,    in  but  one  sample  oat  of  many 
iued  has  any  trace  of  iSaccharomyces  been  foand.    As  a  rule  t^e 
expressed  tcom  the  fresh  ensilage  is  swarming  with  Bacillus  subtiltSy 
T  with  some  species  of  Bacte>Hum  and  Micrococcus.    No  signs  of 
n  •dcoos  or  lactio  ferment  have  been  observed.    The  fermentation  does 
t  appear,  therefore,  to  be  of  an  alcoholic  natnre,  or  similar  to  any 
irith  which  we  are  well  acquainted.    Analyses  show  the  presence  of  an 
inaafficient  amount  of  alcohol,  gum,  or  free  acid  for  any  of  the  usnal 
rms,  as  can  be  seen  from  the  foUowmg  determinations. 
Alcohol  has  not  been  found  absent  in  any  of  the  ensilages  experi- 
mented with,  bat  in  all  was  present  in  each  small  ainotint  as  to  bedis- 
tingaishcd  only  by  the  iodoform  test. 
Lactic  acid  has  always  been  detected,  but  never  in  very  large  amounts. 
Acetic  acid  is  the  (;hief  acid  of  the  ensilage.    The  relative  proportion 
of  the  two  acids  in  tlie  ensilage  varies  largely,  the  percentage  of  acetic 
being  always  greater. 


Serial  namber. 

Lactio  acid. 

Acetic  acid. 

Percent. 
Traces. 
.15 
.53 
.24 
.28 
.13 
.11 

Per  emit. 

2.12 

1.59 

.80 

TJiidet6rmine<l. 

1.02 

Undetennined . 

*2.40 

*1  ''2 

*  Total  as  acetic  acid. 

I  whole  amount  present  varies  from  one  to  a  little  over  two  per 

,  the  lactie  not  rising  above  six-tenths  of  one  per  cent. 

pre     aee  of  lactic  acid  was  determined  by  expressing  the  juice 

8    I      len  of  ensilage,  distilling  off  the  volatile  acetic  acid  by 

omtjilations,  and  neutralizing  with  zinc  carbonato.    The  crys- 

no  lactate  which  were  obtained  on  evaporation  were  recrys- 

analyzed.    They  contained — 


CondtitneotB. 


Analyria.  j  (CaHsoSj^+aHiO. 


mis 

27.27 


milar  substances  are  not  forme<l  in  any  large  amount  in 

I      banged  from  the  original  cane  has  been  found  in  the  juice 

irom  two  ensilages,  but  as  a  rule  it  completely  disappears. 

D<      ained  2.40  per  cent.,  No.  1004  1.07  per  cent.,  and  No.  1541 

c.  of  reducing  sngars.    The  fiber  is,  of  course,  increased  in 

it,  but  absolutely  it  probably  is  but  slightly  altered, 
lowing  table  analyses  of  a  number  of  ensilages  are  presented 
those  of  a  dried  fodder,  and  several  green  stalks  at  va- 
M  development.    From  them  much  may  be  learned  as  to 
to  be  expected. 
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The  coinpositiou  of  the  stalks  of  greeu  maize  is  subject  to  very 
variations,  as  may  be  seen  from  the  few  analyses  quoted.    Tl      then 
a  primary  cause  of  difiereuces  iu  the  comi)Osition  of  the  eusiii     ,  i 
while  it  is  due  largely  to  the  period  in  its  growth  at  which  the        j 
are  cut,  yet  in  tiiose  of  the  same  stage  of  development  there      •  < 
marked  differences  in  composition  even  in  the  same  field. 

}u.  a  series  of  analyses  of  the  stalks  of  Egyptian  sugar  and  Lin(      B 
Horse-tooth  maize,  completed  by  me  and  pubfished  in  the  Report  oi 
Commissioner  of  Agriculture  for  1881  and  1882,  p.  564,  these  varia 
are  shown.    The  specimens,  the  analyses  of  which  are  here  given,  v 
all  from  a  small  plot  of  carefully  cultivated  stalks  only  a  few  rode 
and  yet  they  show  the  largest  deviations  from  a  regular  series  m  maoy 
instances. 

The  variations  which  are  found  in  the  composition  of  the  stalks,  wl 
they  are  in  a  condition  to  be  packed  in  silos — that  is  to  say,  from  the»n. 
pearance  ot  the  tops  till  the  grain  is  well  formed — are  included  wi 
the  following  limits : 


CoDAtitnento. 

Highest. 

Loimt 

Water  in  sreen  sabetanoe 

9l.fi0 
20.90 
9.72 
3.48 
09.40 
3L29 
11.53 

n.)» 

l)rv substance .. 

an 

Ash 

3.51 

Oil 

L« 

Carbohydrates...... .- 

90.88 

Cradenber.. 

2L56 

Albnroinoids 

L«7 

Percent,  of  nitrocren aa non-albominoid 

70.04 

l&OO 

These  limits,  together  with  a  study  of  the  individual  analyses,  serve 
to  show  the  primary  cause  of  the  difference  in  ensilages. 

As  to  variations  produced  by  other  causes,  illustrations  are  found  ii^ 
ensilages  numbered  1652, 1653, 1677,  and  1693—1652  and  1653  are  analy- 
ses of  ensilage  from  old  and  young  stalks.     The  younger  would  nata- 
rally  contain  more  ash  and  albuminoids  as  it  went  into  the  silo,  but  th© 
nitrogenous  substances  would  be  in  a  condition  making  them  more  liable 
to  conversion  into  ammonia  salts  from  the  greater  amount  of  soluble 
nitrogen.    This  is  the  case  with  No.  1652.    In  it  the  ash  is  higher  than 
in  the  older  ensilage,  but  the  nitrogen  is  lower  from  a  greater  loss.  Th^ 
relative  amount  of  non-albuminoid  nitrogen  is  also  lower  in  the  younfef 
than  in  the  older  sample.    In  other  respects  they  do  not  differ  largely^ 
although  one  was  from  stalks  on  which  the  ears  were  well  formed  andl 
the  other  from  stalks  on  which  the  ears  had  made  no  appearance. 

In  comparison  with  the  ensilages  the  dried  fodder  No.  1654,  firoiB 
stalks  of  the  same  field  as  the  old  ensilage  1652,  shows  several  advan- 
tages. As  has  been  already  remarked,  its  nitrogenous  constituents  have 
not  suffered  so  much  change,  only  15.6  being  in  a  non-albuminoid  form 
as  compared  with  53.3  and  4J.I  per  cent,  in  the  ensilages.  A  smaller 
loss  of  carbohydrates  has  left  the  relative  percentages  of  fiber,  fat.  and 
ash  low,  and  the  evidence  points  to  the  fact  that  the  stalks  must  nave 
dried  rapidly  and  with  few  changes,  furnishing  a  fodder  of  much  better 
composition  than  that  analyzed  in  New  Jersey. 

In  Nos.  1677  and  1693  we  have  analyses  of  two  specimens  of  ensilage 

^aken  from  the  same  silo  within  a  few  days  of  each  other.    One  has  lost 

liore  ash  and  nitrogen  than  the  other,  and  this  is  due  probably  to  greater 

fissure  on  the  first  sample,  which  has  expressed  juice  carrying  witii 

•   pi'trogennus  substance  and  ash.    In  other  respects  they  are  mncli 


tiSQPOtfr.  OF  THE  CHEMIST. 


121 


U 


ions  ill  composition  which  are  found  among  the  anal- 
I  following  limits : 


Conatituonts. 


••............•x.».... 

Nxefis''*.*'.'.'".*.'.''.".'.".'.'.'.'." 

Itrogen  a«  non-  albaroinoids 
> 


parison  with  the  extremes  for  green  stalks  it  is  seen  that  tlie 
ds  are  higher  in  tlie  dry  substance  of  one  of  the  ensilages,  ^o. 
i  in  the  dry  substance  of  any  of  the  stalks.  The  high  figure 
silage  is  probably  only  relative,  due  to  great  loss  of  carbtiy- 
d  little  change  of  albuminoids.  Exact  quantitative  oxperi- 
greatly  to  be  desired,  in  order  that  we  may  have  some  expla- 
the  interesting  clianges  which  are  shown  by  what  has  been 
3ne. 

'  J  tmlyses  of  ensilage. 


Highest. 

Lowest. 

84.80 

70.  GO 

2.(J1 

.91 

1.80 

.79 

15.37 

7. 75 

7.54 

2.8,-i 

2.77 

1.04 

63.3 

47.1 

15. 20 

20.40 

8.87 

5.68 

9.12 

5.08 

61.84 

48.43 

2&58 

18.76 

11.97  , 

5.97 

astitnents. 

• 

ee 

3 

9 

CO 

s 

T-l 

1004.    New  York. 

■  • 

p 

^1 
^1 

81.20 
1.36 
1.71 
9.14 
4.88 
L71 

1501.    Maryland: 
Oat  24  hours. 

1602.    Maryland : 
Nesbit. 

> 

• 

> 

• 

g 

1.H 

MJ77.    Maryland : 
Blair. 

ance: 

77.30 
2.01 
1.80 

11.24 
5.71 
1.94 

74.10 
1.48 
1.74 

12.87 
7.04 
2.77 

81.40 
1.44 
1.21 
9.47 

4.84 
1.64 

84.00 
>.25 
1.20 
7.75 
3.88 
1.92 

70.60 
2.00 
1.80 

15. 37 
7.54 
2.69 

84.80 
.91 
1.00 
9.40 
2.85 
1.04 

81.67 

1.04 

1.09 

Wia  Axtract .......... 

10.17 

T           ...     ............. 

4.64 

ftllmininoidfl ......... 

L39 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

i: 

8.87 

7.91 

49.50 

25. 15 

8.  57 

5.72 

6.73 

49.69 

27.19 

10.67 

7.21 

9.12 

48.59 

25.98 

9.10 

7.76 

6.49 

50.90 

26.05 

8.80 

7.83 

7.63 

48.43 

24.24 

11.97 

6.81 

6.12 

52. 26 

25.65 

9.J6 

5.98 

6.60 

61.84 

18.76 

6.82 

5.68 

. .  •  •  • 

5.96 

fw<ftft  ATlract 

.5.5.  .'VO 

(T ; «•- 

AlliniiiiDoids ......... 

25. 30 
7.56 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

a 

-♦tact: 

»arid 

_  JnB  wLiract : 

j^  toL  8t  per  r«nt.  alo. 

Trare. 

17.  7C 

3.86 
L'.  10 

1.37 

.56 

15.  .'>4 

3.14 
2.89 

1.71 

2.77 

1.28 

1. 65 

•  •      •  •* 

.72 
10.59 

«r  eent.  ale.  inaol . 

2190 

2.91 

m» 

1.45 

L40 

L91 

1.47 

1.09 

L21 

.54 

inn.&lb 

i 

44.6 

t: 

........ 

2.12 
Traro. 
47.  5 
1.046 

2. 40 

1.59 

.15 

40.  5 

1.  0335 

1.07 

8.14 

.80 

.52 

39.  5 

1.0197 

.00 

4.07 

"".'24 

39.1 

1.01 

.00 

4.27 

1.02 

.26 

49.3 

1.017 

.00 

4.03* 

2.40 

1.22 

^ 

.13 

50.8 

. 

........ 

.76 

..V...*. 
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Analyaea  0/ efwi/o^e— Continued. 


•  • 

c 

si  ' 

5? 

1 

CO 

ti 

1653.    NowYulk: 
Old. 

•         1 

1    ; 

r-l 

1628.     Stalks  for 
1677  and  1093. 

Stalks  Egyptian  con 
(yoiu»g). 

Conslihienis. 

M  0 

1 

Hi 

Originnl  Rubstonce: 

Water 

84.50 
1.04 
.79 
8.47 
3.80 
1.34 

82.64 
1.14 
1.01 
9.21 
4.96 
1.04 

78.62 
1.21 
L46 

11.39 
5.80 
1.52 

27.25 

2.12 

2.53 

50:02 

12.75 

5.33 

85.96 
1.87 
.52 
7.27 
2.48 
1.90 

84.90 
1.11 
.44 
9.25 
3.04 
1.26 

83.20 
.81 
.40 

10.34 

4.38 

.81 

80.20 

Ash 

1.16 

Oil,  &c 

.47 

Nitrocen  fre©  extract 

13.21 

Crude  fiber 

4.37 

>r.  x6.25albnminoida 

.il 

100. 00 

100.00 

&59 

5.84 

53.02 

28.58 

5.97 

100. 00 

100.  OCT 

100.00 

100.00 

loaoo 

loaot 

Dry  substance : 

Ash «. «.... 

6.68 

5.08 

54.64 

24.93 

8.67 

5.68 

6.82 

53.26 

27.12 

7.12 

2.91 

3.48 

08.76 

17.52 

7.33 

IS.  31 
3.71 
61.77 
17.67 
13.54 

7.39 

2.89 

61.2.'S 

20.15 

a32 

4.81 

2.75 

61.53 

26.00 

4.85 

9l87 

Oil&o 

2.83 

^Itroirftn  ft*©*  ftxtmot . . ,-  t  , 

MLR 

Gmde  fiber 

2199 

N.  X  0.35==AlbTiininoid9 

2.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

loaoo 

lOQLM 

In  the  ether  extract : 

N'on-'vol.  free  aoid 

.72 

8.34 

8.66 
3.58 

1.89 
.69 
49.4} 

.11 

In  the  nitrogen  free  extract: 

Sagars,  d:c.,  aoL  80  per  cent,  ale 
80L  water .................... 

10.02 

2.64 
2.64 

2.17 
.46 
21.2 

20.32 

7.17 
2.39 

1.88 

in  water 

In  the  albuminoids : 

.95 
.51- 
58.3 

L14 
.54- 
47.1 

1.18 
.18+ 
15.6 

.78 
«39 

1  sao 

.48 

l>I^on«aib. nitrogen ...... ........ 

.29 

Per  cent  of  If.  as  non*a)b 

In  the  oririnal  substance : 

Acid,  lactic 

60.5 

CONCLUSION  OF  THE  CHEMIST. 

In  addition  to  the  foregoing  work  an  extensive  investigation  has  been 
made  by  this  division  to  determine  the  best  method  for  estimating  the 
sngar  in  milk,  the  results  of  which  have  been  most  satisfaotory  from  a 
scientific  point  of  view,  but  which  would  not  be  of  sufficient  interest  to 
the  public  for  insertion  in  this  report. 

The  usual  number  of  analyses  of  minerals,  waters,  and  miscellaneous 
objects  has  also  been  made,  and  the  results  sent  to  parties  interested. 
These  analyses  are  not  made  for  the  private  use  of  the  individusil  for 
I>urposes  of  gain,  but  only  when  they  appear  of  some  general  interest 
Even  under  these  regulations  much  valuable  time  of  the  Bureau  is  con- 
sumed in  such  work,  and  I  earnestly  recommend  that  in  as  far  as  possi- 
ble in  the  future  the  Bureau  be  relieved  of  this  burden.  Were  sudi 
the  case,  much  greater  progress  could  be  made  in  those  lines  of  investi* 
tion  which  directly  affect  the  great  agricultural  interests  of  the  country. 

Some  special  work  in  the  sugar  interests  of  the  country,  which  is  now 
going  on,  I  hope  to  be  able  to  submit  as  an  appendix  to  this  report  in 
time  to  secure  its  publication. 


REPORT  OF  THE  BOTANIST. 


SiK :  I  liave  the  honor  to  submit  the  followiDg  papers  upon  subjects 
^hicli  hare  received  the  attention  of  the  Botanical  Bureau  during  the 
csorrent  year.  They  relate  to  plants  which  deserve  consideration,  some 
on  account  of  injurious  and  poisonous  properties,  some  for  their  medici- 
nal qualities,  and  some  for  their  rarity  or  limited  location. 

The  medicinal  plants  of  this  country  have  lately  been  the  subject  of 
ificreased  interest.  A  large  and  important  industry  has  been  devel- 
oped in  their  collection  and  preparation  for  market  in  several  States, 
and  especially  in  the  mountains  of  Korth  Carolina  and  Tennessee. 

A  number  of  new  medicinal  plants  have  also  been  introduced  from 
California,  and  a  spirit  of  investigation  is  leading  to  many  new  discov- 
eries in  regard  to  the  properties  of  such  plants. 

The  question  of  the  cultivation  of  our  medicinal  plants  has  been  re- 
cently discussed,  and  in  view  of  the  large  drain  upon  the  natural  or 
wild  plants  for  commercial  purposes,  it  would  seem  likely  that  their 
coltivation  will  soon  become  a  necessity,  even  if  it  were  not  more  profit- 
able as  a  special  industry. 
Respectfully, 

GEO.  VASEY, 

Botanist 
Hon.  6so.  B.  LoBiNa, 

Commissioner. 


LOCO  WEEDS. 

Shdce  the  development  of  the  stock-raising  industry  on  the  great 

'W      em  plains  and  in  California  it  is  well  known  that  animals  feeing 

c      wild  grasses  and  other  plants  have  been  frequently  attacked  with 

^i     18  of  a  peculiar  character,  which  have  been  attributed  to  the 

:t  oi  certain  i)lants.    This  disease  among  cattle  and  other  animals  is 

inly  called  "  loco.''    Among  the  symptoms  first  noticed  are  loss 

I      general  lassitude,  and  impaired  vision ;  later  the  animal's  brain 

lo  be  affected ;  it  becomes  vicious  and  unmanageable,  and  rapidly 

both  flesh  and  strength.    Frequently,  when  approaching  some 

abject,  it  will  leap  into  the  air  as  if  to  clear  a  fence.    The  animal 

I     ers  on  its  limbs  and  appears  as  if  crazy, 

becoming  affected  the  animal  may  linger  many  months  or  a  year 
I    b  usually  dies  at  last  from  the  effects  of  the  complaint. 

^ased  condition  has  been  attributed  to  various  plants,  but 

to  a  few  which  belong  to  the  order  Leguminosw.    Of  these,  two 

f  Astragalus  have  been  ascertained  in  California,  and  in  Colo- 

Bfew  Mexico  another  species  of  Astragalus  (A.  mollissimns)  and 
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a  closely -related  species  of  Oxytropis  are  generally  charged  wi 
tremble  in  question. 

Dr.  Kotbrock  (in  Wheeler's  Kcport)  says : 

The  term  7oco,  simply  meaning  foolish,  is  applie<l  because  of  the  pecnnor  form  of 
dementia  induced  in  the  animals  that  arc  in  the  habit  of  eating  the  plant.  Whether 
the  animals  (horses  chiefly)  br*;;ln  to  out  the  plant  from  necessity  (which  is  not  likely) 
or  from  choice  I  am  unai>lo  to  say.  Certain  it  is,  however,  that  (mce  commenoed. 
they  continue  it,  passing  through  temporary  intoxication  to  a  complete  nervous  and 
muscular  wreck  in  the  later  stages,  when  it  has  developed  into  a  folly  marked  dii- 
ease,  which  terminates  in  death  from  starvation  or  inability  to  digest  more  nonriih- 
ing  food.  The  animal  toward  the  last  becooies  stupid  or  wild^  or  even  vicions,  or 
again  acting  as  though  attacked  with  'Mdind  staggers." 

Several  analyses  have  been  made  of  the  plants  which  are  said  to  be 
the  caase  of  this  affection,  bat  without  satisfactorily  ascertaining  what 
is  the  peculiar  poisonous  principle.  No  antidote  has  been  disoovered. 
If  the  plants  can  be  ascertained  and  exterminated,  the  trouble  should 
come  to  an  end ;  but,  even  if  tlio  plants  are  recognized,  their  extermiim- 
tion  over  large  tracts  of  country  will  be  difficult  and  expensive. 

We  append  descriptions  and  figures  of  the  two  plants  which,  in  Colo- 
rado and  New  Mexico,  have  been  most  frequently  charged  with  flie 
noxious  effects. 

Astragalus  mollissimus— Loco  Weed. 

A  perennial  herbaceous  plant  of  the  region  of  the  great  plains  from 
Colorado  to  New  Mexico,  Texas,  and  Arkansas.    It  belongs  to  the  order 
Leguminosce  or  pea  family.    There  are  usually  a  great  many  stalks  pro- 
ceeding from  a  large  strong  root-stock.    They  are  reclining  toward  the 
base  and  erect  above.    These  stalks  are  so  short  that  the  leaves  and 
flower-stalks  seem  to  proceed  directly  from  the  root.    They  are  branch- 
ing at  the  base  and  give  rise  to  numerous  leaves  and  long  stems  bearing 
the  flowers  and  pods.    The  leaves  are  usually  from  G  to  10  inches  long, 
composed  of  9  to  15  leaflets   (in  pairs  except  the  upper  one).    These 
leaflets  are  of  oval  fortn,  J  to  |  of  an  inch  long,  of  a  shining,  silvery  hne, 
from  being  clothed  with  soft,  silky  hairs.    The  flower-stalks  are  about 
as  long,  or  sometimes  longer  than  the  leaves,  naked  below,  and  at  the 
upper  i>art  (J  to  J)  beariug  a  rather  thick  spike  of  flowers,  which  are 
nearly  1  inch  long,  narrow,  and  somewhat  cylindrical,  the  corolla  ot  a 
velvet  or  purple  color,  the  calyx  half  as  long  as  the  corolla  and  softly 
pubescent.    The  flower  has  the  general  structure  of  the  pea  family, 
and  is  succeeded  by  short,  oblong,  thickish  i)ods,  i  to  J  inch  long,  very 
smooth  and  with  about  two  seeds  in  each. 

This  is  said  to  be  less  common  than  the  next  plant  described  {Oxytro- 
pis).    Plate  L 

OxYTROPTS  Lambertit— Xo(?f)  Weed. 

A  plant  belonging  to  the  same  family  as  the  Astragalus  mollissimus. 
It  is  about  the  same  height,  and  like  it  grows  in  strongly  rooted  clumpa, 
but  it  differs  in  having  an  erect  habit,  with  shorter  leaves  and  longer 
and  stiffly  erect  flower-stalks.  TJie  leaflets  are  longer  and  narrower, 
about  1  inch  long,  by  J  to  J  inch  wide,  and  hairy  especially  on  the 
upper  surface.  The  flower  stalks  proceed  from  the  root-stock,  are  usually 
9  to  12  inches  long,  and  naked  except  near  the  top,  which  has  a  rather 
close  and  thick  cluster  of  flowers,  much  like  those  of  the  Astrapalus  ia 
general  appearance,  but  differing  in  some  minute  characters  which  sep- 
irate  it  into  another  genus,  and  are  succeeded  by  erect  lance  oblong, 
jointed  pods,  of  about  an  inch  in  length.    This  plant  is  very  abundant 
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plaiiis,  and  in  the  mountains  ranging  from  British  America 
txu>v     The  flowers  are  subject  to  much  variation  in  color,  some 
168  being  purple,  some  yellow,  and  others  white.    Plate  II. 

MSLIIX)TTJS  AUBA — /Sweet  Glover;  Bokhara  Glover. 

A      I    nial  plant  of  the  order  Leguminosw,  nearly  related  to  the 

It  has  a  long,  tough  root  which  penetrates  deeply  in  the  soil, 

lug  out  its  fibrous  branches  long  distances  in  search  of  nourish- 

.    The  first  year  of  its  growth  it  sends  up  a  large  group  of  stems 

•m     single  root.    These  reach  a  height  of  about  2  feet  and  are  pro- 

th  an  abundance  of  leaves.    The  second  year  it  sends  up  more 

I      sti^s,  which  develop  many  branches  and  grow  to  a  height  ot 

w^^  9  xtsec,  according  to  the  moisture  which  they  are  able  to  obtain  from 

il.    The  leaves  are  trifoliate  or  composed  of  three  leaflets,  of  which 

wrminal  one  is  short  stalked  and  the  lateral  ones  nearly  or  quite 

.    They  have  a  common  stalk  or  petiole  generaUy  less  than  an 

;a  m  length.    The  leaflets  vary  in  size ;  on  the  thrifty  shoots  of  the 

year  they  may  be  IJ  to  1 J  inches  long  and  one-half  inch  wide,  but 

enerally  they  are  about  1  inch  long,  of  an  oblong  or  oblanceolate  form, 

th  tiie  margins  finely  toothed.    It  begins  to  branch  quite  low  and 

(     binues  producing  many  slender  branches  to  the  top.    The  smaller 

liudivisions  of  these  branches,  from  3  to  6  inches  in  length,  are  occupied 

th  the  flowers  and  finally  with  the  fruit.    The  flowers  are  arranged 

these  branches  in  spikes  coming  out  irregularly  but  pretty  imiformly 

the  whole  distance.    They  are  very  small,  white,  on  very  short  ped- 

^8«  and  reflexed  or  bent  backward.    They  have  the  general  structure 

n     mers  of  the  order  to  which  they  belong,  but  the  parts  are  so  minute 

,z  t     J  need  some  magnifying  power  to  see  all  the  details.    They 

e     o- toothed  calyx,  5  irregular  petals,  10  stamens,  9  of  which  are 

i     L  ro£:ether  so  as  to  form  a  band,  the  10th  stamen  free,  with  a  small 

>us,  wrinklM,  usually  1-seeded  pod.     These  pods  are  very 

lU,  uuii  as  there  are  great  numbers  of  them  on  the  branches  the  re- 

[^  is  a  pretty  large  yield.    Plate  in. 

'x*he  plant  is  a  native  of  the  southern  parts  of  Europe  and  Western 

j  From  its  prevalence  in  the  latter  situation  it  receives  the  name 

ikhara  clover. 

a      I  been  cultivated  to  some  extent  in  Europe,  but  is  there  consid- 

1  Ijr      ly  inferior  to  red  clover  on  account  of  the  large  proi)ortion 

G       (e  and  innutritions  stalks.    On  soils  that  are  suitable  for  red 

ver  i;hat  plant  will  give  better  satisfaction,  but  it  is  said  to  be  adapted 

opoor  soils,  and  not  only  to  yield  a  heavy  crop  of  forage,  but  to  be  very 

iflefid  for  plowing  under  to  enrich  the  soil. 

In  some  parts  of  the  South  it  ha«  recently  been  considerably  culti- 

ed  %       apparently  with  satisfactory  results.    Bees  are  said  to  be 

r  of  the  flowers,  and  hence  it  has  been  recommended  as  a  honey- 

ng  plant. 

lowing  letter  from  Dr.  E.  H.  Duggar,  of  Gallion,  Hale  County, 

H  gives  an  account  of  his  acquaintance  with  tiie  plant  and  his 

a  of  its  value : 

r.ALLioN, Hauc  County,  Alabama,  June^,  ISS'l. 

;  W it li  i<;ferfii)ce  lo  tlie  plant  sweot  clover,  BonictinieH  called  wild  laceme, 

ly  '  •  MelHoiuB  albu^"  or  "  Bokhara  clover/'  I  will  state  that  about  fifteen 

attracted  to  it  by  noticiD^  along  some  ditch  banks,  in  comparatively 

^lant  growing  vigorously  ;  its  deep  dark  green  clover- like  leaves  ahead 

n  waa  specially  noticeable. 
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I  watched  its  growth  and  tried  my  horse  to  see  if  he  would  eat  it.    J 
the  same  place  again  I  observeil  where  my  horse  had  eaten  before  it  ha^' 
again  with  numerous  vigorous  shoots.    A  rain  coming  on  soon  afterwai     ,  j 
wagoner  with  a  box  and  spfide  and  had  some  dug  up  by  the  roots  and  puuonb^ 
in  a  Bermudca  grass  plat ;  and,  although  the  tap  root  was  cut,  it  grew  finely: 
duced  seed  abundantly.     Some  of  it  I  cut  and  fed  to  the  di^erent  animals-^ 
cows,  and  ho<.r« — I  had  then  on  my  place ;  all  seemed  to  eat  it  readily.     (This,  I  a 
isfied,  however,  is  an  acquired  taste,  forsomestock  will  not  eat  it  at  first,  butl 
very  fond  of  H  when  united.)    I  cured  some,  and  found  that,  like  clover,  Incen 
the  pea  vine,  it  would  readily  shed  its  green  loaves  in  drying,  hence  it  should 
away  when  partially  dry  only. 

Stock  seem  to  be  very  fond  of  it,  and  when  cured  will  eat  the  very  stalks  ' 
relish,  notwithstanding  they  appear  so  hard  and  uninviting,  I  presnme  it  mni 
with  a  reserved  amount  of  sugary  residue  in  the  stalks  and  twigs,  particularly 
when  just  in  bloom.  The  odor  of  the  leaves  when  drying  and  the  blooms  ar 
sweet,  and  during  this  blooming  stage  the  tops  smell  like  a  swarm  of  hon^ 
Considering  it  allied  to  lucerne,  of  which  so  much  was  written  in  the  agrici 
papers,  I  sent  some  specimens  of  the  plant  to  the  *' editors"  of  Country  Gen' 
and  Cultivator,  Albany,  N.  Y.,  for  examination. 

We  have  also  growing  with  us  during  the  winter  and  early  spring  another  i 
of  this  same  plant,  called  also  sweet  clover,  Meliloiua  vulgariSy  with  a  yellow 
and  strictly  an  annual,  whilst  one  great  recommendation  of  the  plant  Melil 
is  its  being  a  biennial  growth,  and  if  not  grazed  or  mowed  too  closely  and  rb^ 
will  reseed  itself  every  second  year,  allowing  two  good  cuttings  of  hay.  I  w« 
long  time  at  a  loss  to  discover  its  origin,  but  meeting  an  old  acquaintance,  a 
owner  of  the  plantation  where  it  first  appeared^  I  was  referred  to  Prof.  H.Tut 
of  "  Greene  Springs  Academy,"  whose  letter  I  inclose  to  you.  Until  the  last 
eight  years  this  plant  was  treated  as  a  worthless  weed  by  many  of  our  farme; 
you  well  know  how  I  have  embraced  its  cause  and  advocated  its  more  genei 
against  so  much  o})position ;  from  a  weed  whose  seed  was  not  worth  the  gathe 
many  (though  formerly  I  paid  twenty-five  cents  per  bushel  for  it). it  is  now 
$2.50  to  ^3  per  bushel,  and  valued  even  with  the  oat  crop. 

There  are  many  other  uses  to  which  this  plant  is  applicable,  not  the  least  of 
is  its  great  value  as  a  fertilizer,  believed  by  some  to  be  the  equal  if  not  snpe 
our  common  field  pea.  I  could  give  you  many  references  of  its  value,  but  tnii 
is  even  now  too  long. 

Yours,  very  truly, 

R.  H.  DUGGAR, 

Mr.  J.  T.  Collins. 

ToRREYA  TAXWOLi AS tinJcing  Yew;  Savin. 

A  very  rare  evergreen  tree,  resembling  the  yew,  growing  in  the 
western  part  of  Florida. 

According  to  Dr.  Torrey  it  is  a  tree  from  6  to  18  inches  in  dia 
and  20  to  40  feet  high,  with  numerous  spreading  branches,  havii 
appearance  at  a  distance  not  unlike  the  hemlock  (Tsuga  Canad 
The  wood  is  said  to  be  rather  light,  not  very  close  grained,  of 
lowish-white  color,  or  in  old  trees  of  a  reddish  color  like  that  ( 
cedar. 

It  has  a  strong  and  peculiar  odor,  especially  when  bruised  or  burnt,  and  hen 
freqii  ntly  called  in  the  country  where  it  grows,  stinking  cedar;  it  makenex 
fence  rails  and  is  not  liable  to  the  attacks  of  insects.  A  blood-red  tur| 
pasty  consistence,  Hows  si^ariujrly  from  the  bark,  which  is  soluble  iu  aiuuuvj 
iug  a  deep,  clear  solution,  and  when  heated  evolves  a  very  powerful  tereblnt' 
but  unpleasant  odor. 

According  to  Dr.  A.  W.  Chapman  it  is  found  on  the  calcareo 
along  the  east  bank  of  the  Appalachce  Kiver,  near  the  confl 
the  Flint  and  Chattahoochee,  and  also  on  the  banks  of  the  Abj 
River  in  the  same  district. 

The  foliage  is  much  like  that  of  the  yew,  but  the  leaves  are  bi 
and  marked  with  two  longitudinal  lines.  They  are  two-ranked  < 
branchlets,  about  1  inch  long,  and  one  Hue  wide,  of  a  light  green 
very  rigid,  and  wilfh  a  stiff  sharp  point. 
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le  and  female  flowers  are  boiDe  on  different  trees.  The  male 
a  small  ronndish  clusters  in  the  axils  of  the  leaves  near  the 
lie  branches.  The  female  or  fertile  flowers  are  solitary  near 
'  the  twigs,  very  small  at  flrst  bat  ripening  into  an  oval,  dmpe- 
1  inch  or  more  long,  with  a  tongh,  rather  leathery  exterior, 
hich  is  a  thiu  hard  shell,  and  occupied  by  a  seed  similar  in 
h  nutmeg,  and,  like  that,  mottled  within, 
lingular  fact  that  this  tree  is  nowhere  else  found  than  in  the 
ties  above  named,  and  even  there  is  in  danger  of  extinction. 
J  to  an  order  of  which  there  are  but  three  other  species  known 
f  which  one  is  in  California  and  two  in  Japan.  It  is  believed 
mnant  of  an  early  flora,  when  a  more  intimate  land  connec- 
e<l  between  the  eastern  and  western  continents.  Plate  lY. 
H.  Curtis,  of  Jacksonville,  Fla.,  has  recently  investigated  the 
r  this  tree,  and  he  gives  the  following  account  of  it  : 

ihe  State  of  Georgia  either  by  the  Chattahoochee  or  Flint  Rivers,  we  find 
I  a  tnrbid,  rapid  river  composed  of  their  combined  waters  and  named  the 
>la.  Behind  ns.  like  a  large  island,  rises  the  wall  of  verdure  which  recently 
iiese  waters.  The  western  bank  is  steep  and  of  uniform  height.  A  shady 
( the  bunk  a  mile  or  two^  and  affords  a  most  beautiful  diive.  This  road 
MarianiKi  and  other  settlements  to  a  ferry.  At  the  eastern  end  of  the  ferry 
bluff,  on  which  stands  the  ferryman's  house.  Here  also  is  a  steamboat 
Chattahoochee,  a  village  situated  a  mile  or  more  from  the  river.  FoUow- 
l  leading  eastward  we  cross  about  half  a  mile  of  wooded  river  bottom,  un- 
le  of  grand  black  oaks,  water-oaks,  sycamores,  and  cottonwoods.  After 
B  bottom  wo  commence  the  ascent  of  a  long  and  tiresome  hill.  After  trav- 
►r  gullied  pine  wood  we  lind  ourselves  at  the  summit  of  the  hill.  Here 
ireat  a  change  of  scene  as  if  wo  had  been  transferred  suddenly  from  the 
y  of  Eastern  Tennessee  to  the  wide-spreading  cotton  fields  of  Middle  Ala- 
he  foreground  of  the  scene  is  the  little  village  of  Chattahoochee,  and  about 
ud  are  the  old  United  States  arsenal  buildings,  now  used  as  an  insane 
I  the  center  of  the  village  we  find  the  house  of  Dr.  Scull,  who  owns  all  the 
have  passed  through  and  much  besides,  a  thousand  acres  or  more,  much  of 
vily  timbered.  From  the  doctor  we  obtain  instructions  for  finding  and  per- 
iit  what  he  calls  savin,  which  my  axman  calls  stinking  cedar,  the  same 
I  by  botanists  Torreya  taxifolia.  Taking  a  northwestern  course  from  the 
passing  through  a  dense  woodland  we  hnd  near  the  base  of  a  steep  rocky 
object  of  our  search.  There  can  be  no  mistaking  the  trees,  for  they  are 
Qt  from  anything  we  ever  saw  before — somewhat  like  the  spruces  and  fira, 
le  yew,  yet  very  difiterent.  The  leaves  of  the  Torreya  are  about  an  inch  in 
:,  shiny,  rigid,  and  very  sharp-pointed.  They  are  borne  in  flat  sprays,  the 
hes  nearly  touching  the  ground.  The  fruit  or  nut  of  the  tree  is  still  more 
It  is  about  an  inch  in  length,  and  resembles  a  green  i)lum.both  in  color 
[t  is  simply  a  naked  seed,  without  a  vestige  of  cone  or  other  envelope.  In 
the  Torreya  and  Taxus  (yew)  difier  from  our  other  conifers,  and  constitute 
ibe.  The  tree  is  pyramidal  in  form,  of  somber  appearance,  and  ax)pears 
it  of  place  in  this  latitude  among  oaks,  beeches,  and  poplars.  No  doubt 
is  a  relic  of  a  past  epoch,  when  it  may  have  had  a  wide  range  at  the  time 
ephant  and  mjistodou  were  denizens  of  this  country. 
Old  bark  the  Torreya  res(;ml)les  the  cypress — still  more  the  firs.  The  woo<l 
»•  darable,  almost  iniporisbable.  Dr.  bcull  showed  me  Torreya  xiostfl  which 
the  ground  sixty  years  and  were  still  quito  sound.  The  wood,  especially 
y  cut,  emits  a  strong  and  oilensive  odor;  probably  this  is  also  oUensive 
>tli  of  time."  Most  of  the  best  Torreyas  have  been  cut  for  post  timber. 
A  south  of  the  tir>t  locality  I  found  another  growth  of  these  trees.  Ten 
lonth  there  is  a  larger  quantity,  near  the  landing  called  Aspalaga,  and 
ind  on  Sweetwater  Creek,  ten  or  fifteen  miles  farther  down  the  river, 
grow  in  other  spots,  but  I  have  no  knowledge  of  its  occurrence 
three  places  near  tlio  eastern  bank  of  the  Appalachicola  River, 

Taxtts  Florid  ana — Florida  Yew. 

yew  occupies  the  same  regiou  of  country  as  tlie  pre- 
Tarreya,    It  is  a  small  tree,  usually  growing  from  10 
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to  20  feet  high,  in  some  cases  stated  at  30  feet,  and  has  much  the  ^ 
pearance  of  the  common  yew  of  Europe.  The  leaves  have  the  saoM 
^neral  form  and  arrangement  as  those  of  the  TorreyOj  but  are  shorter, 
narrower,  and  not  so  closely  set  on  the  twigs. 

The  flowers  are  likewise  of  the  dioecioas  character  and  s 
structure,  but  the  fruit  is  different,  ^^  consisting  of  a  siug}e  OTUie  uu  a 
cup-shaped  disk,  which  becomes  large  and  berry-like  in  fruit  and 
rounds  tlie  nut-like  seed.''    Plate  V. 

Nyssa  CAJ^lTATA^Ogechee  Lime ;  Sour  Tupelo. 

A  small  tree^  20  to  30  feet  in  height,  growing  from  the  0{ 
Biver,  Georgia^  south  to  Florida  and  west  to  Louisiana.    Its 
situation  is  in  swamps  or  on  the  rich  banks  of  streams.    The  n       i 
soft  and  li^t  and  of  no  value.    The  leaves  arc  4  to  6  iuch^  ^^^&  ^ 
oblong  or  obovate  form,  narrowed  at  the  base,  entire,  smooth,  and  gi 
above,  whitish  and  velvety  pubescent  below,  on  x)etioles  less  than  » 
inch  long,  and  irregularly  placed  on  the  branches.    The  male  i 
male  flowers  are  on  separate  trees,  and  appear  at  the  base  of  the  a 
shoots }  the  male  flowers  in  dense  round  clusters,  and  the  female 
singly  on  short  peduncles.    The  male  flowers  have  a  5-partea       t 
and  firom  5  to  10  stamens ;  the  female  flowers  have  besides  sti       is  ft 
long  style,  and  an  ovary  which  ripens  into  an  oblong  red  drupe  i 
an  inch  to  an  inch  and  a  half  in  length,  with  a  thickish  skin,  an  m- 
tensely  acid  pulp,  and  an  oblong  deeply  channeled  stone. 

This  fruit  makes  an  agreeable  conserve  and  substitute  for  li 
Plate  VI. 

JuNiPERUS  ViRGHNiANA  var.  Floridana— J?7orida  Bed  Cedar. 

A  variety  of  red  cedar  {Juniperus  Virginiana)  occurs  on  the  rocky 
coast  and  keys  of  Florida,  which  furnishes  a  very  soft  wood,  free  from 
knots,  and  on  that  account  used  by  the  manufacturers  of  lead  pencils, 
who  send  to  Florida  annually  expressly  for  a  supply  of  this  woodL  We 
present  a  figure  of  a  twig.    Plate  YII. 

PmCKNEYA  pubejS'S— e^or^a  Barh 

This  is  a  low  tree  growing  from  15  to  25  feet  high,  with  a  diameter  of 
trunk  of  5  to  G  inches.    It  grows  in  clumps,  a  number  of  stems  spruuT- 
iug  apparently  from  the  same  root.    The  young  twigs  and  the  peti< 
of  the  leaves  are  softly  hairy.    The  leaves  are  opposite,  and  at  t 
ba«e  furnished  with  small  scales  or  stipules,  which  very  easily  fall  av 
They  are  4  or  5  inches  long,  and  2  or  even  3  inches  broad,  of  an  obi 
form,  pointed  at  the  apex  and  base  and  sux)ported  on  i>etiolea  or  n 
stalks  about  1  inch  long.    The  upper  surface  is  smoothish,  the  lower  o 
is  pubescent.    The  flowers  are  borne  in  clusters  or  corymbs  at  the  en 
of  the  twigs.    These  clusters  are  quite  showy,  not  from  the  colors      t 
proper  ilowers,  but  from  the  presence  of  a  iiumber  of  leaf-like  pinj 
bracts  of  sin  ovate  form  and  li  or  2  inches  long.    Insomeca^es  those 
arc  developed  from  an  expailsion  of  the  lobes  of  the  cal.\'x.    The      were 
aie  somewhat  close  in  the  cluster,  about  an  inch  and  a  half  long.     Tlie 
cfilyx  is  small,  with  five  narrow  lanw^olate  lobes  or  teeth,  which  are  only 
one-third  or  one-fourth  the* length  of  the  corolla.    This  is  tubular  and 
hairy  externally.    I^ear  the  summit  it  is  divided  into  five  llxiear  oUomg 
lobes  which  expand  and  voU  backward,  and  are  spotted  with  red. 
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eral  iuches  in  the  ground,  and  grow  very  commonly  at  the  base 
m  rich  shaded  forests.    A  species  either  identical  \iith  or  d      j 
sembling  our  plant  grows  in  Northern  China,  and  has  for  m     oi 
ages  been  in  use  among  theOhinese  as  a  medical  plant,  and  is  beue 
by  them  to  possess  most  extraordinary  virtues,  so  much  so  that  ii 
perhaps  the  most  universal  of  all  their  remedies,  entering  into  a  lar{ 
proportion  of  their  i)rescriptions  and  commanding  a  hierh  price. 

Since  commercia  relations  have  been  established  with  China  Utr| 
quantities  of  American  ginseng  have  been  exx>orted  to  that  countr 
where  it  has  usually  found  a  ready  sale.    At  first  the  roots  were 
cured  frotn  Canada  and  the  Kew  England  States,  but  more  re( 
large  qaantities  have  been  collected  and  exported  from  the  m( 
ous  regions  of  North  Carolina. 

By  medical  men  of  our  own  country,  this  root  is  not  believed  to  hx\ 
any  active  medicinal  properties. 

It  has  an  aromatic  bitter-sweet  taste,  somewhat  mucilaginoua 
may  be  considered  as  a  mild  stimulant  aromatic  tonic.    Plate  IL 

Podophyllum  pbltatum — Mandrake;  May  Apple. 

A  perennial,  herbaceous  plant  Rowing  throughout  most  parts  of 
Eastern  United  States  in  moist  rich  woods.    "What  is  commonly 
the  root  of  this  plant  is  really  a  prostrate  root-stock  or  stem,  botam 
called  a  rhizome,  from  which  the  true  roots  strike  out  at  and  n 
joints.    These  underground  stems  sometimes  extend  for  3  or  4  leet 
length,  each  year  extending  farther,  and  forming  a  joint  or  swel 
from  which  tiie  next  year's  upright  growth  takes  plaee.    These  up 
stems  are  a  foot  to  a  foot  and  a  half  high,  round  and  smooth,  and  aim 
ing  at  the  top  into  two  large  leaves,  and  in  the  forks  between  the  I 
is  produced  usually  a  single  flower.    A  portion,  however,  of  the  upng 
stems  produce  only  a  single  leaf  and  no  flower.    These  single  leav 
peltate  or  umbrella-like,  having  the  stalk  fixed  in  the  center  of  the  J 
with  the  veins  spreading  out  from  that  point  in  all  directions  like  i 
rays  of  an  umbrella.    The  leaves  of  the  flowering  stems  are  one 
having  the  stalk  fixed  near  the  inner  edge.    They  are  mostly  6  w 
inches  in  diameter,  and  divided  into  from  five  to  nine  lobes,  the  div 
ions  reaching  within  an  inch  or  less  of  the  base.    The  lobes  are 
what  obovate,  wedge-shaped,  sharply  and  coarsely  toothed  ac  i 
summit.    The  flower  is  nodding,  on  a  peduncle  an  inch  or  two  in  long 
It  is  nearly  2  inches  in  breadth  when  fully  expanded.    In  the  bud  it 
inclosed  by  three  small  green  bracts  which  soon  drop  away,  togc 
with  the  six  thin  membranaceous  sepals,  leaving  after  expansion  i 
>ix  to  nine  white  petals.    These  petals  are  obovate  and  spreading,    i 
stamens  are  twice  as  many  as  the  petals,  on  short  filaments.   1 
»vary  occupying  the  center  of  the  flower  is  crowned  with  a  large  i 
'renate  stigma.    The  flower  is  succeeded  by  a  softish  fruit  of  an  o^ 
'*^'»",  about  the  size  of  a  large  plum,  which  has  a  thickish  rind,  bee 
jiiow^  when  ripe,  and  a  pulpy  interior  of  an  acid  and  agreeable 
u  which  is  embedded  about  a  dozen  smaU  seeds.    This  pulp  is  i 
elished  by  many  persons,  and  has  cooling  and  aperient  qualities.    J 
ong,  creeping  root-stalks,  commonly  called  the  roots,  are  the  parts 
^'s  plant  which  are  employed  medicinally.    When  dried  these  are  b: 
o  and  easily  reduced  to  powder.    They  have  a  peculiar  and  rati 
"xpleasant  taste,  becoming  intensely  bitter.    This  root  has  long  Im 
^i,i^rned  as  a  valuable  medicinal  article.    It  is  in  proper  doses  a  s 
«.nf     <tr-T#  ■H|,f hji-^f o  ^nd  i»  alfto  believed  to  have  an  alterative  infl 
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)  Uver*    It  has  an  established  place  in  the  materia  medica  of  this 
y,  flud  is  employed  in  the  treatment  of  many  diseases.    Plate  X. 

VSBATBXJM  YOiiD^^American  Hellebore;  Indian  Poke-root. 

A  coarse,  herbaceous,  perennial  plant,  growing  from  2  to  4  feet  high 
)oggy  meadows  and  in  low  grounds  along  the  margins  of  brooks  in 
:y  and  mountainous  places  throughout  the  Eastern  United  States. 
m  is  stout,  erect,  and  leafy.    The  lower  leaves  are  from  6  to  12 
u        long,  broadly  oval,  pointed  smoothish  or  pubescent,  with  un- 
nerves running  nearly  parallel  from  the  base  of  the  leaf  to  its 
,  ine  lower  part  or  stalk  of  the  leaf  clasping  around  the  stem  and 
iriui  the  edges  growing  together  for  an  inch  or  two,  so  as  to  appear  as 
if  the  stem  passed  through  the  leaf  base.    The  upper  leaves  become 
fftadoidly  smaller  and  narrower,  and  at  the  base  of  the  branches  of  the 

Knicle  they  pass  into  linear  bracts.  The  upper  part  of  the  stem  for  a 
Jt  or  so  constitutes  the  flowering  panicle,  with  numerous  alternate 
branches,  the  lower  ones  longer  and  spreading  so  as  to  give  this  part  a 
pyramidal  form. 

The  branches  and  terminal  part  are  occupied  with  numerous  and 

rather  dose  sessile  flowers.    These  flowers  are  not  entirely  perfect, 

e  being  only  male  and  others  male  and  female.    The  flowers  are  lily- 

in  structure,  consisting  of  an  envelope  or  perianth  of  six  greenish, 

tscent,  ovate  acute,  small  sepals,  each  narrowed  at  the  base;  six 

ling  stamens  and  three  short  recurved  styles,  terminating  the  ovary, 

^nicu,  when  matured,  composes  a  three-celled  dry  capsule,  containing 

ons  small  flattened  seeds.    The  root  of  this  plant,  or  more  properly 

me         of  the  stem,  is  thick  and  fleshy,  with  numerous  coarse  fibrous 

c       or  subdivisions.    It  has  a  sharp,  biting,  bitterish  taste,  and 

&UU     resinous  juice,  which  may  be  dissolved  in  alcohol.    The  plant 

y  Similar  to  the  white  hellebore  ( Veratrum  album)  of  Europe,  which 

\g  been  employed  medicinally  in  certain  forms  of  rheumatism  and 

The  first  settlers  of  this  country  found  that  the  Indians  were 

iudnted  with  at  least  the  emetic  properties  of  our  plant,  and  subse- 

investigation  led  to  the  conclusion  that  it  was  as  powerful  in  its 

1  as  its  European  relative.    It  has  a  strong  influence  on  the  action 

uie  heart,  and  has  been  much  employed  as  a  sedative  in  fevers.    It 

'e\      a  dangerous  medicine  if  used  in  large  doses  or  by  persons  of 

sututious,  sometimes  producing  great  depression,  vomiting,  and 

BTfn  <       h.    It  is  one  of  the  plants  growing  abundantly  in  the  mount- 

u  ^      ilina,  and  great  quantities  are  annually  gathered  and  pre- 

P       for  1     rket.    Plate  XL 

Prasera  Oaroliniensis— Awmcaw  Columbo. 

A      I,  stout,  biennial  or  triennial  plant,  growing  in  rich  soil  in  open 
ds  or  in  moist  meadows.    The  root  is  large,  spindle-shaped, 
,     d  of  a  yellow  color.    The  second  or  third  year  the  root  sends 
■> «    rDg,  succulent,  smooth,  furrowed  stem,  from  3  to  8  feet  high, 
ical  leaves  (usually  five  to  eight)  are  oblong  or  obovate,  obtuse, 
more  in  length,  and  3  to  4  inches  broad,  spread  flat  on  the 
The  stem  leaves  are  in  whorls  of  four  to  eight,  at  intervals 
hes.    Those  at  the  lower  whorls  are  oblong  or  lanceolate, 
i  inches  long  and  2  or  3  inches  wide.    They  gradually  be- 
as  they  ascend,  and  near  the  top  are  lanceolate  and  but 
long.    The  upper  part  of  t^e  stem  bears  flowers  at  each 
generally  eight  to  ten  at  each  joint,  the  lower  ones  on 
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brandling  peduncles  3  to  6  inches  long,  the  upper  ones  singly  on 
2  to  3  inches  long,  the  whole  forming  a  panicle  of  pyramidal  form, 
flowers  are  about  an  inch  in  diameter  when  exi^anded,  of  a  gi 
yellow  color.    The  calyx  consists  of  four  narrow  lanceolate  acn 
ments.    The  corolla  is  of  a  yellowish  color  sprinkled  with  sd 
plish  spots.    It  is  composed  of  four  oblong  abruptly  acute  lobes, 
lobe  bearing  about  the  center  a  curiously  fringed  round  gland.    ^ 
are  four  stamens  a  little  shorter  than  the  corolla  and  situated  on  its 
The  style  is  about  as  long  as  the  stamens,  with  a  short  two-lobe(3      i 
at  the  apex.    The  pod  is  oblong  and  flattened,  pointed  with  the  pe 
ent  style,  of  a  Arm,  tough,  texture,  and  about  three-fourths  of  an 
long,  contaning  eight  to  twelve  small,  flattened,  roundish,  and  wu 
margined  seeds.    This  plant  is  found  sparingly  from  Western  !N^ew  Toi 
and  Pennsylvania  to  Wisconsin,  south  westward  to  Missouri  and  A 
kansas,  and  southward  along  the  Alleghanies  to  Forth  Carolina  ai 
Georgia.    It  is  popularly  known  as  wild  or  American  columbo.    It  i 
quires  two  or  three  years  to  come  into  flowering,  which  takes  ph     5po 
May  to  July.    The  root  is  of  a  sweetish  or  bitter  taste,  and  1 
been  employed  medicinally  as  a  mild  tonic  similar  in  its  properu 
the  columbo  of  Mozambique,  but  believed  to  be  of  inferior  value  to 
plant,  which  belongs  to  a  different  natural  order,  viz.,  Menisper      ? 
Plate  XII. 

Hydrastis  Canadensis— Ora/t/^e-rooi;  Yelloic  Fuccoon. 

A  small  and  rather  inconspicuous  plant  of  the  order  Bai 
growing  not  very  abundantly  in  rich  woods  in  the  Middle  ana  we 
States,  and  in  the  mountainous  parts  of  ^orth  Carolina  and  Georj 
It  is  a  perennial  herb,  seldom  growing  xnore  than  a  foot  high,  witii 
simple  hairy  stem,  with  two  or  three  small  scale-like  leaves  at  the  1 
and  two  leaves  near  the  top,  one  sessile,  the  other  with  a  petiole,  \ 
the  stem  diverges  so  as  to  appear  forked.    The  stem  is  termina    1 1 
a  single,  small,  greenish  flower.    This  flower,  which  is  less  than  hau 
inch  in  diameter,  has  a  calyx  of  three  small  sepals  which  drop  < 
soon  as  the  flower  expands.    There  are  no  petals,  but  a  large  ni      e 
sometimes  forty  or  fifty  stamens  with  thick  filaments  and  very  si 
anthers.    In  the  center  of  these  there  are  about  a  dozen  small* 
which  finally  develop  into  a  round,  close  head  of  crimson  berri< 
of  which  contains  one  or  two  seeds.    The  two  leaves  are,  wlieu 
flower  expands,  only  an  inch  or  two  in  diameter,  but  they  contii 
expand  until  they  become  C  to  10  inches  in  diameter,  being  n 
shaped  at  the  base,  roundish  in  outline  and  divided  into  five  tc      ' 
lobes,  which  are  coarsely  and  doubly  toothed.    The  root-stock  is  t 
Knotted  and  yellow,  and  gives  rise  to  numerous  thickish  fibro 
which  are  also  yellow.    This  root-stock  and  roots  are  the  portio 
iioyed.     The  Indians  used  the  roots  for  dyeing  yellow.    It  is  vo 
^'tter  and  has  for  a  long  time  been  employed  as  a  tonic  in  do 
^i*actice,  and  within  the  last  twenty -five  years  has  been  admitteu  m 
^Q  official  list  of  the  United  States  dispensatory,  and  its  medi 
cities  have  been  very  fully  investigated.    It  has  been  much  em] 
n  d^sDftP*'*'  ^"  disease  of  the  liver,  in  malarial  fevers,  &c.    tiiAJ 

TTT 

^TTTTA  iNFLATA — Lobelia;  Indian  Tobacco. 

-  •       I jk  _ieroav^ous  plant  mowing  in  fields,  open  woodSy  and  i 

yxf\t>i  -    -hA  sifi>+a*i  Aap^  »'    he  Mississippi,  and  to  some. 


»jf  "'- 
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it  line.    It  varies  in  height  from  6  inches  to  2  feet.    The 

are  very  little  branched,  while  the  large  ones  are  mnch 

xne  stem  is  erect,  angular,  and  roughish  hairy.    The  leaves 

•COS,  particularly  on  the  lower  part  of  the  stem.    They  are 

I      ,  of  an  oblong  form,  the  lower  ones  2  to  3  inches  long,  di- 

:  toward  the  top  and  becoming  quite  small  on  the  branches. 

e  roughish,  obtusely  toothed  on  the  margin,  and  without  leaf- 

u    The  branches  vary  in  number  and  in  length — commonly  from 

i  iuohAs  long,  with  the  flowers  arranged  alternately  toward  the  ends 

I  racemes.    The  flowers  are  small,  usually  less  than  a  quarter 

iiicu  m  length  and  with  very  short  stalks.    The  flower  is  of  tiie 

called  superior,  or  seated  above  the  ovary.  The  calyx  consists  of  five 

,  narrow,  linear  segments.    The  corolla  is  of  a  bluish  color,  of  five 

t)late  segments,  which  are  more  or  less  united  into  a  tube  which  is 

iown  on  the  upper  side,  being  somewhat  two-lipped,  the  upper  lip 

two  lobes  and  the  lower  with  three.    The  five  stamens  are  free 

the  corolla  and  united  together  by  their  filaments  into  a  tube. 

tyle  is  slender  and  partly  inclosed  in  the  tube  of  stamens.    The 

as  it  enlarges  becomes  a  capsule  much  larger  than  the  flower, 

I  half  an  inch  long,  ovate,  two-celled,  and  filled  with  a  large 

of  minute,  brownish  seeds.    The  leaves,  capsules,  and  seeds  of 

lant  when  chewed  cause  a  burning  or  biting  sensation  somewhat 

taste  of  green  tobacco.    K  a  sufficient  quantity  be  taken  and 

I  swallowed  it  causes  at  length  sickness  and  vomiting,  the  nausea 

prolonged  and  sometimes  attended  with  giddiness  and  pain  in 

d.    The  plant  has  been  used  not  only  for  its  emetic  properties, 

n  the  treatment  of  asthma  and  catarrhal  afl'ections. 
re  are  several  other  species  of  lobelia,  some  with  large  and  hand- 
lowers,  but  they  are  rarely  employed  medicinally.    Plate  XIY. 

Sanotjinabia  Canadensis — Blood-root. 

w  perennial  herb,  with  a  thick  fleshy  prostrate  root-stock,  filled 
reddish  orange-colored  juice.    The  rhizoma  develops  near  its 
dty  a  few  lateral  as  well  as  a  terminal  bud.    Yery  early  in  the 
-in  March  in  the  South,  in  Few  England  in  April — this  bud  ex- 
i  pushes  forward  a  solitary  leaf  and  a  single  flower-stalk.   The 
at  first  rolled  around  the  flower-stalk,  and  gradually  unfolds, 
tiinues  growing  for  two  or  three  months,  when  the  leaf-stalk 
» 6  to  10  inches  long,  and  the  leaf  becomes  4  to  G  inches  across,  of 
r  form  or  rounded  heart  shape,  very  smooth,  and  divided  into 
seven  rounded  and  more  or  less  obtusely  toothed  lobes.    The 
la^e  flower,  an  inch  in  diameter  when  expanded,  is  at  the  end  of 
d  scape  or  stalk  which  is  4  to  8  inches  long.    The  flower  is  ex- 
r  fugacious,  expanding  and  falling  to  pieces  almost  the  same  day. 
9  criT  two  outside  greenish  ovate  obtuse  sepals,  eight  to  twelve, 
ling,  pure  white  petals,  twenty  to  twenty -four  stamens,  and 
r  mv    td  with  a  short  style,  and  a  thickish  twoclefb  or  grooved 
T     ovary  continues  to  enlarge  after  the  fall  of  the  flower  un- 
ity it  becomes  a  lanceolate  flattened  pod  about  2  inches 
•^wo  valves,  and  filled  with  numerous  small  shining  dark  red 

is  half  to  three-fourths  of  an  inch  in  thickness,  emitting 
fibrous  roots.    It  is  easily  broken  across,  and  then  dis- 

rface  from  the  quantity  of  juice  which  it  contains. 
■^  or  root,  as  commonly  called,  is  thepart  which  is  em- 
iv.    It  has  been  used  in  a  varie>ty  of  complaints,  but 
I  pulmonary  organs.    Plate  XV. 
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Gelsemitjm  sempervibens — Yellow  Jessamine^  Carolina  Janme, 

A  smooth  woody,  evergreen,  twining  vine,  growing  on  the  margin 
of  swamps  and  river  banks  from  North  Carolina  tx)  Florida,  and  wes 
Mississippi.    It  has  opposite  leaves,  about  2  inches  long,  lance     ! 
short  petioled,  entire  on  the  margins,  and  acute  at  the  base.    The  uow 
ers  grow  in  small  sessile  clusters  in  the  axils  or  angle  between  the  lea 
and  the  stem,  seldom  more  than  half  a  dozen  in  a  cluster.    These  flow 
ers  are  1  inch  to  an  inch  and  a  half  long,  of  a  bright  yellow  color,  an( 
fragrant.    The  calyx  of  the  flower  is  small  and  five-parted.    The  cc 
rolla  is  monopetalous  and   funnel-shaped,  with  five  spreading  I 
Each  flower  contains  five  stamens  which  are  attached  to  the  ini 
the  corolla  near  the  base,  and  are  about  half  the  length  of  the  coni 
There  are  two  styles  united  together  below,  and  nearly  as  long  as 
flower.    After  the  fall  of  the  flower  the  ovary  develops  into  an  ohl 
compressed,  tw(»  celled  capsule,  half  to  three-fourths  of  an  inch  lonj 
which  opens  at  t  he  top  and  exposes  several  small  oval,  flat,  wi 
seeds.    The  plant  belongs  in  the  natural  order  Loganiacew.    This  1     ( 
some  vine  possesses  powerful  medicinal  properties.    It  has  for  a 
time  been  popularly  employed  as  a  vermiflige  in  the  Southern  Sta 
but  within  the  last  thirty  years  it  has  been  carefully  examined  J      u 
vestigated  by  physicians,  and  its  employment  has  been  extenaea  1 
the  treatment  of  many  diseases.    It  is,  however,  a  very  active  medici 
and  requires  to  be  employed  with  great  caution,  as  it  is  capable  of  pn 
ducing  alarming  and  even  fatal  results  in  overdoses.    The  root  is  tl 
part  employed,  but  its  active  principle  also  resides  in  the  flowers  an 
probably  in  the  leaves.    It  is  a  genus  which  is  found  only  in  Ameri 
It  rambles  over  bushes,  and  low  shrubs,  sometimes  ascending  trees.  J 
is  one  of  the  earliest  flowers  of  spring. 

*'The  flowers  arc  deliciously  scented,  and  fill  the  atmosphere  wit 
fragrance  for  long  distances  around.    Though  called  jasmine  in 
South,  it  has  no  botanical  relationship  to  the  genus  Jasminium  or 
true  jasmines."    Plate  XYI. 

SpraELiA  Marilandioa— PniJk  iZoo^. 

An  herbaceous  perennial  plant  growing  fiom  1  to  1^  feet  higl 
clumps  of  several  stalks  proceeding  from  a  mass  of  fibrous  roots.   Old 
stems  are  rather  slender,  somewhat  four-sided,  smooth,  and  fun 
with  three  to  six  pairs  of  opposite,  sessile,  leaves.    These  leav 
from  2  to  3  inches  long,  ovate,  smooth,  entire  on  the  margiiiB  s 
acutely  pointed.    The  lower  pair  of  leaves  is  smaller^  and  the  upner 
immediately  at  the  base  of  the  flowering  raceme.    This  raceme  oi 
is  2  to  3  inches  long,  with  usually  eight  or  ten  flowers  arranged  on 
side.    The  flowers  are  sessile,  with  a  calyx  of  five  slender  linear  1 
md  a  tubular  funnel  or  trumpet-shaped  corolla,  1^  to  2  inch 
)right  red  outside,  :jr^llowish  within^  and  divided  into  five  narn 
oents  at  the  top.   Tlie  stamens  are  inserted  on  the  inside  of  the  oo 
nbe  and  reach  nenily  to  its  summit.    The  style  is  simple  and  a  "" 
•mger  than  the  corolla.    The  flowers  iire  succeeded  by  short  two-( 
>ods  containing  a  few  small  seeds.    The  plant*  is  most  common  in 
^^'^thern  States,  but  is  occasionally  found  in  the  Middle  and  8 

Yestern  States.    It  is  said  to  be  not  very  abundant  even  in 
^^,^^;n.    It  CTOws  in  rich  dry  soil  in  open  woods.    The  root  is  the 
^hich  is  pnncipally  employed  in  medicine.    It  has  considerable  rq 
ation  as  a  vermifuge.    It  is  said  that  its  virtues  were  first  learned  fr< 
•xe  Chf^rokfie  Indians.    Several  eminent  medical  men  of  Oarolina  ma 
AfC  -'    .u    linn,    oorp  i;h^x\  f\x\^  hundred  years  ago,  and  iiitrodaoe^ 
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the  medical  profession  generally;  and  it  has  since  held 
thelmintic  medicines.    The  roote  are  gathered  for  the 
in «      ^  and  August.    Plate  XYII, 

PUGA    BACEMOSA — Tall    Snake-root;  Bla^alc    Snaleroot;  Blaclc 

Cohosh. 

of  the  natural  order  Ranunculaeecc ;  a  tall,  herbaceous  peren- 
owing  in  rich  woods  in  nearly  all  the  wooded  and  mountainous 
8  of  our  country.  The  stem  is  smooth,  stout,  and  from  3  to  6  or 
oes  8  feet  high,  bearing  two  to  three  decompound  leaves  near 
Idle,  and  above  and  below  naked.  The  stem  terminates  in  a 
or  daringly  branched  spike-like  raceme  of  small  white  flowers. 
Iso  spring  from  the  root  two  or  three  large  leaves  on  long  stalks, 
ire  leaves  with  their  stalks  are  a  foot  or  two  in  length,  divided 
ee  main  stalked  branches,  these  each  again  divided  into  three 
smaller  seqtions,  each  of  which  is  composed  of  three  ovate, 
r  toothed  or  lobed  leaflets  1  to  3  inches  long.  The  raceme  of 
is  often  a  foot  and  sometimes  2  feet  in  length,  sometimes  witli 
hree  smaller  racemes.  The  flowers  are  small  (about  one-half  Inch 
cpanded),  on  slender  pedicels  about  half  an  inch  long,  very  nu- 
sometimes  as  many  as  eighty  to  one  hundred  on  the  raceme, 
er  flowers  of  the  raceme  expand  first,  then  successively  those 
the  top.  They  consist  of  a  calyx  of  four  or  five  small,  roundish 
irhich  drop  off  as  soon  as  the  flower  opens),  a  multitude  of  sta- 
th  slender  filaments  and  small  white  oblong  anthers,  and  one  or 
ivaries,  of  which  only  one  matures  into  a  dry  oblong  pod,  con- 
Dumerous  seeds.  The  white  terminal  racemes  are  very  conspic- 
en  in  flower.  The  root-stock  is  said  to  be  mucilaginous,  some- 
ter  and  astringent.  It  is  large,  thick,  and  irregularly  branched, 
imon  name  is  probably  derived  from  a  popular  notion  of  its  ef&- 
w  antidote  to  snake  bites.  It  has  long  had  some  reputation  in 
5  practice  in  the  treatment  of  various  diseases,  particularly 
ism  and  dropsy,  and  sixty  years  ago  began  to  be  investigated 
d  by  physicians,  and  finally  gained  a  prominent  place  in  the 
medica,  its  power  in  cases  of  rheumatism,  nervous  diseases, 
mic  lung  complaints  being  well  established.    Plate  XYIII. 

.CXJLATA — False  Parsley;  Poison  Hemloeic;  Spotted  Oowbame. 

lliferous  plant  belonging  to  the  same  natural  order  as  cara- 

;ley.    The  root  is  perennial )  the  stem  dies  to  the  ground 

'.    AU  grows  in  swampy  grounds  and  in  low  meadows  in  various 

the  country  from  the  Atlantic  to  the  Pacific.    The  plants  of 

e  characterized  by  having  their  flowers  in  what  are  called 

» uower  stalks  branching  out  in  all  directions  from  a  common 

ribs  of  an  umbrella.    Frequently  these  primary  stalks 

luvided  into  smaller  or  secondary  umbels  or  umbelletSj  as  in 

;      [*snip,  &c.    Each  one  of  the  final  divisions  of  the  umbel 

all  flower.    These  flowers  are  so  much  alike  in  the  dif- 

tftud  genera  of  the  order  that  it  usually  requires  very  care- 

stinguish  tbeni  one  from  another.    The  flower  is  of  the 

lor  or  above  the  ovary.    It  has  usually  a  very  minute 

Xj  a  corolla  of  five  small  petals,  alternating  with  five 

\  styles  surmounting  the  ovary,  which  develops  into 

nly  called  seeds,  which  are  usually  flattened  and 

may  be  readily  seen  in  the  seeds  of  the  parsnip 

Tnaculata  the  umbels  at  the  ends  of  the  stem  and 
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branches  are  usually  3  to  t  iucljes  in  diameter,  frequently  Laving 
thirty  or  forty  slender  rays  or  peduncles^  each  one  of  which  at  its  ex- 
tremity is  again  divided  into  as  many  short  spreading  rays,  eacli 
which  bears  a  minute  white  iiower,  or  when  ripe  a  pair  of  seeds  h 
what  like  caraway.    The  main  stem  of  the  jdant  is  smooth,  thick,  s* 
what  s])otted  or  streaked  with  purple,  and  hollow.    It  grows  fromoio 
G  feet  high,  with  numerous  branches.    The  leaves  are  compound  aiul 
composed  of  three  to  five  divisions,  each  of  which  is  again  divided  into 
three  or  five  leaflets.    The  base  of  each  compound  leaf  is  enlarged  and 
dilated  so  as  partly  to  surround  the  stem.    The  leaflets  are  1  to  3  inches 
long,  smooth,  oblong  or  lanceolate,  coarsely  toothed,  and  pointed.  The 
root  of  this  plant  is  a  dangerous  poison.    It  is  composed  of  a  number 
of  oblong  fleshy  portions  diverging  from  the  base  of  the  stem,  fre 
quently  as  long  and  as  thick  as  a  man-s  finger.    It  has  a  strong  pene^ 
trating  smell  and  taste.    It  is  often  mistaken  by  children  for  wild  par 
snip,  or  is  supposed  by  them  to  be  eatable,  and  every  year  the 
contain  accounts  of  fatal  poisoning  from  the  use  of  the  root,   n 
highly  desirable  that  infonnation  may  be  difl*used  respecting  this 
other  poisonous  and  deleterious  plants,  so  that  such  accidents  may  ot 
avoided.    The  root  has  been  to  some  extent  employed  by  medical  mei 
Its  efl'ects  are  much  the  same  a.s  those  of  the  European  hemlock 
way  related  to  the  tree  called  hemlock  in  the  United  States),  but  iiu 
now  rarely  used.    The  poison  hemlock  of  Europe  (Oowtwiw  ^ 
is  the  plant  whose  juice  was  given  to  criminals  in  ancient  Gree 
from  which  Socrates  came  to  his  death.    There  are  several  other  piani 
of  this  order  ( Umbelliferw)  resembling  the  one  described,  some  with  J 
some  without  poisonous  properties.    It  is  best  to  avoid  the  «8e  of 
such  as  are  not  well  known.    Plate  XIX. 

PoLYGALA  Senega — Seneca  Sndke^root 

A  small  perennial  herb,  growing  in  woods  and  rich  rocky  groiuw 
throughout  the  eastern  portions  of  the  continent.    It  produces  a  clupj 
of  stems  from  a  thick,  hard,  and  knotty  root-stock,  the  stems  growini 
from  8  to  16  inches  high,  very  leafy  and  unbranched  and  terminated  b; 
a  raceme  about  1  inch  long  of  small  pinkish  or  white  flowers.   ^ 
leaves  are  lanceolate,  smooth,  entire,  and  scattered  on  the  stem.   ' 
])lant  belongs  to  the  order  Poh/galacew,  sometimes  called  milkwo:    .  ^ 
which  there  is  a  large  number  of  species  both  in  this  country  J 
Old  World.    The  flowers  in  the  raceme  are  small,  sessile,  and  croi 
irregular  in  structure,  and  approaching  those  of  the  order  Legumi 
The  parts  of  the  flower  are  very  small,  and  require  the  use  of  a 
iiifier  to  make  them  plainly  observable.    The  calyx  consists       ^^ 
mequal  segments  or  sepals,  three  petals  more  or  less  united  tc 
mX  or  eight  stamens  united  by  their  filaments  into  a  flattish  bana 
4  two-celled  ovary,  which  ripens  into  a  small  two-seeded  pod.   n 
hick  knotty  rhizoma  and  the  roots  springing  from  it  are  the  pj 
Moyed  in  medicine.    This  root  is  said  to  have  received  the  na 
^nake-root  from  its  employment  bj-  the  Seneca  Indians  as  an  an 

^nake  bites.    Dr.  Tennent,  of  Vii^nia,  a  hundred  and  fifty  y 
•  >ostigated  the  properties  of  the  plant  and  believed  it  to  be  i      ui 
^^  treatment  of  pleurisy  and  pneumonia.    The  use  of  the  rooi;  1 
i»xead  in  this  country  and  into  Europe,  and  was  generally  beli< 
•avf  "'^^lable  Drope^es.    I^    s  nn  iugi^edicnt  in  the  medicine  I 
•jj  h.*r    ii^n%     T  in;    if^ed  ir    ^f\  treatment  of  croup  among  chiian 
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Sm:  I  have  the  honor  herewith  to  report  the  work  of  this  Bureau 
iwr  the  current  year. 

That  the  establishment  of  the  Bureau  meets  an  important  want  is 
n  by  the  correspondence  to  which  it  has  already  given  occasion, 
ueuers  from  all  parts  of  the  country,  and  even  from  other  countries, 
ueconstautly  received,  making  inquiries  in  regard  to  matters  connected 
with  Forestry,  such  as  the  best  methods  of  planting  and  managing  trees, 
the  value  of  different  trees  for  various  purposes,  their  adaptation  to  dif- 
ferent soils  and  climates,  the  best  methods  of  procuring,  preserving,  and 
planting  seeds,  and  the  like.  Much  valuable  information  on  these  and 
kmdied  subjects  has  been  given  to  the  country  in  reply  to  the  letters 
received.  As  the  need  and  importance  of  tree-planting  is  now  exten- 
sively felt  both  in  those  parts  of  the  country  which  are  comparatively 
treeless  as  well  as  in  those  from  which  the  forests  have  been  or  are  be- 
ing rapidly  removed,  the  need  of  trustworthy  information  on  the  sub- 
let beciomes  very  desirable.  Such  a  space  of  time  is  necessary  for  the 
growth  of  trees,  that  mistakes,  whether  in  respect  to  the  character  and 
value  of  trees  or  their  management,  are  costly.  It  is  not  as  when  one 
is  cultivating  a  crop  which  is  to  reach  its  maturity  in  a  few  months. 
In  this  case  a  mistake  involves  loss  only  for  a  brief  season,  and  a  better 
course  may  be  adopted  for  the  next.  But  a  mistake  in  planting  trees, 
wthe  adoption  of  a  wrong  method  of  cultivation^  may  entail  loss  for 
ft  lifetime.  Most  persons  in  our  country  also  are  without  experience  in 
fciestry.  The  subject  is  new  to  them,  and  the  Department  in  giving 
tte  requisite  information  is  rendering  them  a  service  of  the  greatest 
value. 

WOBK  OF  THE  AGENTS. 

^  B     ng  the  year  the  agents  who  were  employed  last  year  have  con- 

tn    u  their  work.    By  means  of  circulars,  in  addition  to  those  used 

Ti        ',  they  have  gathered  a  large  amount  of  information  in  regard 

coDclition  of  the  country,  both  in  respect  to  its  original  supply  of 

er  and  in  the  increase  or  diminution  since  the  perio<l  of  settlement, 

rell  as  many  fiacts  of  interest  and  importance  as  to  the  growth  and 

on  of  trees  for  forest  purposes.    The  reports  made  by  the  agents 

I    in  compiled  into  a  volume  which  will  soon  be  available  to  the 

Abstracts  of  them  have  been  made  and  are  herewith  presented. 

PENNSYLVANIA. 

grant  made  by  Charles  II  to  Sir  William  Penn,  in  1681 ,  he 
eservations  of  timber,  as  in  some  other  colonial'  grant>R.    An 
Penn's  thoughtful  care  for  the  maintenance  of  the  wood- 
gathered  from  a  provision  incorporated  in  an  instrument 
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bearing  date  July  11,  1682,  entitled,  "Conditions  and  concession^' 
offered  to  such  as  might  become  adventurers  and  purchasers  in  hi 
province,  viz : 

Eighteenth.  That  in  clearing  the  ground,  care,  bo  taken  to  leave  one  acre  of  1 
for  every  live  acres  cleared,  especially  to  preserve  oak  and  mnl berry  for  silk 
shipping. 

By  an  act  of  the  assembly  of  March  10, 1683,  a  code  of  laws  was  ] 
making  provision  for  securing  the  rights  of  property  in  timber-ia 
and  for  their  protection  from  fire  by  the  following  statutes : 

Chap.  XCII.  Be  it  enacted,  ^-c,  That  if  any  person  within  this  province  or  terri 
tories  thereof  shall  at  any  time  after  the  publication  thereof,  presume  to  cat  and  fel 
any  timber  tree  upon  the  laud  of  any  other  person  without  leave,  such  person  shal 
forfeit  to  the  owner  thereof  tive  pounds  for  every  such  tree  as  aforesaid. 

Chap.  XCIII.  Be  it  enacted j  ^-c,  That  whosoever  shall  presnme  to  set  on  fire  an] 
woodlands  or  marshes  in  this  province  or  territories  thereof  before  the  first  da;  o 
the  first  mouth,  yearly,  they  shall  yearly  make  good  all  damages  that  shall  therob; 
happen  to  any  of  the  inhabitants  thereof.  < 

In  1G93  the  penalty  for  cutting  trees  upon  the  lands  of  another  ^ 
fixed  at  five  pounds  for  black- walnut  trees,  fifty  shillings  for  every  tw 
of  other  timber,  and  double  the  value  for  fire  or  underwood. 

These  statutes,  so  far  as  they  were  intended  to  secure  the  maintenanc* 
of  a  portion  of  the  woodlands,  were'not,  so  far  as  shown  by  reco 
observed  in  tlie  subsequent  grants  of  land  for  settlement,  and  cleai 
were  made  without  restraint,  as  in  other  timber  portions  of  the  counn) 

In  a  region  extending  over  so  broad  an  area  as  this  State,  with  tl 
diversity  of  soil  that  exists,  there  is  considerable  variety  in  the  sp 
of  timber  trees. 

Prof.  Thomas  0.  Porter,  in  his  sketch  of  the  botany  of  Pennsylvi 
suggests  that  the  State  might  be  divided  into  six  botanical  regio     x 
each  of  which,  besides  certain  species  common  to  them  all,  there  \ 
others  that  were  limited  to  each  particular  sexjtion.    He  thus  el 
fies  the  regions :  1.  Southeastern.    2.  Northeastern.    3.  Nortl         ^ 
Middle.    5.  Western.    6.  The  Lake  Shore  region. 

In  the  fifty-eight  counties  from  which  reports  were  received  refei 
ence  was  made  to  the  principal  species  used  for  timber  and  luml 
these,  chestnut  was  mentioned  4§  times;  oaks,  without  further  sp* 
cation,  31:  liiekorios,  29;  maples,  27;  white  oak,  21 ;  pine,  21;  lo 
21;  hemlock,  -0;    l)l;j«.k  walnut,  17;   ash,  16;   beech,  14;   poplar,  o 
black  oak,  7;  red  oak,  7. 

For  many  years,  in  the  early  history  of  the  State,  the  princi 
ply  of  timber  for  market  was  floated  down  the  Susquehauna 
and  its  tributaries  in  rafts.    This  drained  a  region  abounding  in  ^ 
pine.    After  a  while  the  Allegheny  Eiver  aflForded  the  means  for  b 
*ng  down  large  quantities  of  timber,  and  for  many  years  afiforded  c 
pation  and  employment  for  a  large  number  of  men. 

Since  the  introduction  of  railroads  the  lumbering  business  haa  t 
-^tended  into  districts  remote  from  the  rivers,  and  the  increasing 
nand  has  caused  new  supplies  to  be  sought  after,  and  much  tin 

lich  had  no  market  value  has  been  brought  in  demand, 
he  white  pine,  which  was  regarded  as  the  principal  and  mostd 

.  .cind  of  timber,  has  been  exhausted  in  extensive  regions  v^      « 

48  abundant,  and  hemlock  and  other  species  formerly  consid«ui:d  < 

tie  value,  are  now  the  principal  kinds  sawed  in  the  mills. 

timber  has  suffered  very  much  from  peeling  off  the  bark  for  tanii 

•rposes. 
''hApr  m     K«o  qaxr-milh  *n  oj^o^^ation  in  the  State,  and  the  estii 
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«r  cat  in  1883,  inclading  388,561,000  shingles  and  183,- 
lacl  1,848,304,000  feet.    These  estimates  are  ba^sed  upon 

r  OT  correspondents. 

in  19      uie  percentage  of  woodland  in  the  State  was  about  32  per 

.  .  ]     1880,  29  per  cent. 
AC     ramg  to  the  census  of  1880  Pennsylvania  stands  second  as  a 

2r-produciug  State,  Michigan  being  the  first. 

jrrom  the  returns  to  the  circulars  sent  out  by  the  Forestry  Bureau, 

B  estimated  that  95  per  cent,  of  the  area  of  the  State  was  atone  time 

3red  with  original  forests  consisting  of  oaks  (all  species),  hickories, 

ants,  black  walnut,  ash,  white  pine,  hemlock,  birch,  beech,  maples, 

rood,  tulip. 

jTuUy  70  per  cent,  of  the  original  forests  have  been  cleared,  leaving 

at  30  per  cent,  in  woodland,  which  corresponds  with  the  census  re- 

»nof  1880,  or  very  nearly  so;  the  census  report  shows  29*^  per  cent. 

clearing  has  been  mainly  for  agricultural  purposes,  and  while  a 

tf jfe  percentage  of  the  timber  cut  off  has  been  used  for  lumber  for 

ling  purposes,  fuel,  fencing,  railroad  ties,  telegraph  poles,  tan-bark, 

I  other  domestic  and  manufacturing  purposes,  still  very  much  that 

ras  valuable  has  been  wasted,  just  to  get  it  off  the  land.    That  which 

now  standing  of  the  original  growth  consists  mainly  of  jack  pine, 

:  oak,  birch,  beech,  maples,  chestnut,  hemlock,  basswood,  white 

d,  cucumber,  ash,  oak,  and  some  pine. 

ine  use  of  coal  for  fuel  and  the  introduction  of  wire  fencing  stops  a 

nf  drain  on  the  forests,  but  the  increased  demand  for  railroad  ties 

lumber  for  milling  purposes  exceeds  the  saving  for  fuel  and 

p*eat  demand  for  i.iilliup:  timber  is  causing  much  which  is  of  an 
)r  quality  to  be  cut,  ;md  as  ihc  iuture  supply  is  from  the  natural 
ili  only,  which  springs  up  voluntarily,  it  is  not  difficult  to  see  that 
)ply  will  be  exhausted  in  the  near  future, 
lue  second  growth  is  mainly  oak,  chestnut,  hemlock,  and  pine. 
1    i-nlanting  is  done  but  very  little,  except  for  shade  and  ornament, 
li  10  doubt  that  trees  would  grow  and  do  well,  but  the  money  in 

nent  of  that  kind  places  the  profits  too  far  in  the  future  for 
flo  average  farmer.     When  people  put  money  in  an  investment  they 
to  reap  some  of  the  profits  during  their  lives,  and  seem  to  think  if 
i«yhave  timber  enough  to  serve  them  the  generations  following  must 
:        for  themselves.    There  is  no  kind  of  doubt  but  chestnut, 
and  black  walnut  would  grow  admirably,  and  soon  make  val-. 
timber,  besides  affording  protection  to  the  country  by  the  increase 
sture,  breaking  of  high  winds,  &c. 
u  The  legislature,  in  order  to  encourage  tree-planting,  would  offer  a 
>r  small  bounty  for  planting  so  many  trees  and  keeping  them 
BiQrihree  or  five  years,  and  tl^Mi  exempt  all  woodlands  from  taxa- 
y  would  be  induced  to  plant  trees. 

fires  do  considerable  damage,  but  not  so  much  as  formerly; 

n    ag  timber,  however,  is  destroyed  by  fire  than  any  other  cause. 

g;inate  in  various  ways,  some  by  hunters  from  carelessness,  and 

B  from  railroad  engines. 

en:t)wing  now  deteriorates  much  sooner  than  it  did  formerly; 

'ucreasiug  in  value  at  80  years,  hemlock  at  75,  white  pine  at 

n  at  .'$0,  locust  at  25,  poplar  at  60,  and  the  annual  deteriora- 

ages  is  from  1  to  5  per  cent. 

ons  as  to  what  should  be  done  by  the  General  Govern- 
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ment  for  tlio  i^reservatiou  and  increase  of  forests  on  the  public  domaio 
are  varied.    The  following  are  fair  samples : 

Establish  .a  forestry  departmcut  imder  tho  Commissiouer  of  Agricnlture,  intoH^ 
tricts  of  5  to  10,000  acres.  Place  over  each  district  one  tolerably  well  versed  in  boteoj^ 
and  general  forestry,  an  educated  person,  who  mnst  reside  on  the  land  and  devote lui 
entire  time  and  attention  to  h  is  district.  Ten  or  twenty  of  these  districts  to  be  tmder 
the  snper vision  of  one  person,  also  educated  in  forestry,  who  shall  report  direotiyli 
tho  forestry  department,  lu  tliese  dift'ereut  districts  aU  timber  grown  should  be' 
manufactured  in  saw-mills,  t^c,  on  the  land,  hrst,  for  the  use  of  the  GovenmuBt; 
secondly,  for  sale  to  tho  public  ;  and  make  these  forests  not  only  self-sustainiDg,  birt 
a  large  revenue  to  the  Government  could  be  realized. 

When  the  Government  disposes  of  timber  lands  it  should  ret>ain  one-sixth  of  ervr 
section,  thereby  preventing  the  timber  from  being  cut  off.  Then  let  Congnn  fiUN 
laws  exempting  exclusively  timber  lands  from  taxation,  thereby  holding  out  indsee- 
ment  to  the  owners  to  keei>  their  lands  in  timber.  Tho  General  Government  might 
purchase  portions  of  timber  lands  and  hold  them  as  such. 

Institute  a  forestry  department  for  the  management  of  timber  lands,  under  oondi- 
tions  of  tree-planting,  and  forbid  the  cutting  of  timber  nnder  certain  size.  The  Uhnt 
of  all  trees  felled  should  be  cleared  off,  to  guard  against  fires. 

Organize  a  forestry  commission,  as  is  done  in  some  of  the  European  Governments, 
putting  the  forestry  interests  of  the  country  in  the  hands  of  men  competent  to  anper- 
intend  and  manage  them  successfully. 

IOWA. 

From  the  very  large  number  of  replies  to  circulars  received  from  the 
regular  correspondents  of  the  Department  and  from  private  individuals, 
a  pretty  fair  condition  of  forestry  in  the  State  has  been  obtained. 

In  compiling  this  abstract  from  these  reports  it  is  estimate  that2S 
to  25  per  cent,  of  the  area  of  the  State  was  once  in  original  forests,  and 
consisted  principally  of  oak,  ash,  elm,  black  walnut,  hickory,  cheny, 
and  other  minor  varieties  of  the  hard- wood  species,  together  with  biidi, 
pine,  maple,  linden,  poplar,  and  cottonwood,  of  tiie  soft-wood  varieties; 
the  latter  growing  mostly  on  the  banks  of  the  rivers  and  smidler  streams, 
and  the  former  on  the  ridges. 

Forty  per  cent,  of  the  native  forests  has  been  cleared  oflf 
greater  portion  of  that  remaining  has  been  culled  of  the  b      timi 
that  some  of  the  varieties  have  almost  entirely  di  id., 

which  is  left  is  of  inferior  quality,  and  in  consequf^uce  oi      is 
numbers  of  mill-men  are  moving  their  machinery,  while  others 
ing  to  other  sources  for  supplies.    In  proof  of  this  statement  ti  ' 

falling  off  of  35,448,459  feet  of  boards  and  other  sawed  lumber  ui .      . 
compared  with  the  preceding  year.    In  a  State  so  rapidly  develc 
as  Iowa  it  is  not  presumable  that  this  decrease  is  atMbutable  to  anj 
decreased  demand,  from  the  fact  that  in  many  reports  the  correspond 
ents  append  this  note :  "  Mill  stopped." 

The  clearing  of  the  forests  has  been  for  lumber,  fuel,  manufactnring 
agricultural,  and  domestic  purposes,  and  for  railroad  ties  in  somepor 
ions  of  the  State.    When  clearings  have  been  made  for  purposes  o 
'^cultural  development  much  timber  has  been  wasted. 

''he  introduction  of  coal  as  fuel  has  diminished  the  demand  for  ^ 
or  that  purpose  to  a  large  extent,  and  the  system  of  wire  i 
^hich  is  being  adopted  in  many  sections  of  the  State,  will  dimii       u* 
'Amand  for  fencing  purposes. 
In  lands  where  the  timber  was  cleared  off  and  left  nndistorbed  a 
^  promising  growtii  has  sprung  up  which  will  largely  supply ' 
• ..  id.    In  some  counties  the  mania  for  hoop-poles  has  played 

^^  young  hickory  and  whit6  oak.    The  amount  of  young  timber  gxvii 
...   jo^^^n-Tiiy^  including  Md  fields  that  have  been  tom^  oat,  is 
.  tf  A^  ,.     .^n",  >'^  -^T  >•    *AT  »Ant.  o'  Ae  original  forests. 
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'.  tnlil        uid  advantages  of  planting  forest  trees  are  good  and 

>  ally  in  the  prairie  counties.    The  farmers  gener- 

r  inemselves,  and  groves  of  5  to  25  acres  can  be  seen 

vveiy      m.    The  trees,  which  are  mostly  of  the  soft-wood 

)  thnn^y  and  seem  to  be  doing  well,  and  those  interested 

9nc<         !         Much  interest  is  being  manifested  in  black  wal- 

sn  I  SI  disappeared  from  the  forests,  and  which  has  the 

e  oi     II     hard- wood  varieties. 

xu  lai    r  V      8  very  little  damage  has  been  done  by  forest  fires. 

m  H       :s  from  a  railroad  engine  will  drop  on  some  com- 

1       irom  which  a  fire  originates,  but  they  are  of  very  little 

loe. 

£ks  w  what  should  be  done  by  the  General  Grovemment  for  the  preser- 

1  increase  of  forests  on  the  public  domain  but  few  express  an 

and  even  these  are  varied.    One  says : 

'      state  law  exemptiDg  from  taxation  for  timber-planting  is  the  best. 

Anot     '  says : 

io  1     n  more  than  160  acres,  and  compel  bim  to  plant  a  specified  number  of 
ue     %j  the  title  is  perfected. 

I      i         mother : 

\     e  Coi      688  shows  so  little  concern  for  fostering  material  deycloximent  no  sug- 
li  can  ..  made  as  to  the  dnty  of  the  Government. 

In  the  matter  of  the  production  of  mills  the  reports  show  that  in 

there  were  cut  into  boards  and  other  sawed  lumber  296,257,508 

in  1883,  233,809,139  feet,  a  decrease  of  35,448,469  feet.    Laths  cut 

,  41,834,837 ;  in  1883,  65,374,700,  being  an  increase  of  23,539,863. 

n  1882,  97,383,223 ;  in  1883,  97,623,250,  an  increase  of  240,027 

MINNESOTA. 

mated  that  about  40  pe|^  cent,  of  the  area  of  the  State  was  at 

m  original  forest,  and  that  from,  fully  one-half  of  this  the  tiiii- 

cut  off  for  lumber,  fuel,  fencing,  and  railroad  ties.    Of  tlie 

on,  about  15  per  cent,  is  in  new  natural  growth  and  is  doing 

• 

considerable  tree-planting  in  some  of  the  counties.    The  ex- 
show  that  it  can  be  made  successful,  and  the  interest  in  it 
I      disposition  to  plant  is  growing,  and  the  farmers  are  mucb 
. 
J  ur      have  done  much  damage,  but  few  suggestions  arc  made 

prevention  or  control.    Some  say,  however,  that  cultivation 
[      :  down  to  grass  for  grazing  are  the  best  preventives. 
[}Ti  t  of  existing  law  is  a  very  general  demand  in  the  mat- 

ion  and  increase  of  forests  on  the  public  domain.    The 
H       correspondents  are  suggestive,  and  are  copied  in  full. 

» 

t  amount  to  anything  in  the  matter  of  preserving  and  protecting  for- 
^vw^rle  mnst  bo  educated  up  to  a  proper  standard. 

t  edacate  foresters  as  it  does  soldiers.    Pnt  an  army  of  them  to 

i«uwlic  lands.  When  lands  are  sold  charge  the  oost  to  the  purchaser. 

denudation  of  mountain  and  hill  sides  at  sources  of  streams,  small 

%  or  cliniatological  science  points  the  way  to  save  the  country  relaps- 

or  to  prevent  the  destruction  of  valleys  by  inundation,  these  follow 

ional,  State,  or  Territory. 
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Says  another : 

The  General  Government  should  set  ai)art  one  section  in  each  county  tbaf 
ized,  to  be  under  the  management  of  the  county  authorities,  as  an  experii 
or  station,  and  laigely  devoted  to  forestry. 

Says  the  fourth : 

The  Government  will  be  powerless  while  the  people  send  to  Conin^eBS  and  ih> 
latures  pine-land  speculators  and  timber-thieves.  All  stumpage  laws  should 
pealed,  and  timbered  lands  unfit  for  agriculture  should  be  withdrawn  i^m  hon 
and  pre-emption,  and  disposed  of  as  States  dispose  of  school  lands. 

In  the  matter  of  production  of  mills,  the  reports  show  that  fi 
there  were  cut  into  boards  and  other  sawed  lumber  440,464,817  fee 
in  1883,  467,523,000  feet,  being  an  increase  of  27,060.183  feet  over 

Laths  in  1882,  108,336,000,  and  in  1883, 110,570,000;  an  incref 
2,134,000  over  1882. 

Shingles  in  1882,  161,188,000;  in  1883,161,460,750;  an  incr 
272,750  over  1882. 

CALlt-ORNIA,  OREGON,  AND  WASHINGTON  TERRITORY. 

This  abstract  is  compiled  from  a  special  report  of  the  Hon.  B 
W.  Furnas,  upon  the  investigations  of  forestry  in  California,  Or 
and  Washington  Territory,  west  of  the  Cascades. 

The  varieties  of  timber  of  most  importance  as  to  commercial  val 

Pine*. — Four  kinds :  The  sugar,  common,  silver,  and  black-jack, 
sugar  pine  grows  250  feet  high  and  8  to  10  feet  in  diameter ;  c 
170  to  180  feet  high  and  4  to  5  in  diameter;  silver,  150  to  160     « 
and  3  to  4  in  diameter;  and  black-jack,  50  to  75  feet  high  ana  1 
feet  in  diameter. 

Firs^^—FouT  kinds :  The  white,  noble,  lovely,  and  yellow.  Whit 
yellow  are  most  abundant  and  of  most  importance  commercially, 
yellow  grows  over  300  feet  high,  with  a  diameter  of  12 J  feet;  whit 
feet  high  and  5  to  6  in  diameter ;  noble,  about  the  same  as  white, 
lovely,  being  less  pretentious,  grows  to  100  feet  in  height  and  2 1 
diameter. 

Tide-water  Spruce. — ^This  variety  grows  200  feet  high  and  8  to 
diameter. 

ffemloclc. — ^The  Mountain  variety  grows  to  100  feet  high  and  4 1 
diameter;  Mertinsiana  exceeds  it  in  height  50  to  60  feet,  with  aboi 
same  diameter. 

Tamarack  grows  150  to  160  feet  tall  and  5  to  6  in  diameter. 

Larch  is  small. 

Cedars. — ^Thin  bark,  thick  bark,  and  Port  Orford.    The  first  is 
.ummon  and  grows  200  feet  high  and  5  to  6  in  diameter ;  thi 
^rows  100  feet  high  and  4  to  6  in  diameter;  Port  Orford  is  ^     v 
ible  and  very  limited.    It  is  only  found  in  some  sections  of  Oregon 
>naracterized  by  its  durability  and  perpetual  odor,  and  is  proof  J 
^ouse  moths  and  insects ;  in  consequence  of  which  it  is  in  great  c 
v/"  manufacturing  chamber  furniture.    It  grows  200  feet  high  anu 
iiameter,  and  the  lumber  is  worth  $60  per  thousand  feet  at  the 

^Hka  cedar  is  also  limited;  being  rare,  it  is  very  valuable. 
-*  *aght  irom  Alaska. 

iiir^.— Live,  white,  black,  and  chinquapin.    Oaks  on  the  Pacific 
»ot  80  valuable  as  in  other  portions  of  the  United  States.   The 
'  ^arsc  '^Tid  brittle,  the  trees  are  low  and  inclined  to  spread,  i 
eachini    •  ^t-  ^(^  */-  '''^  ^p^t  bigh    ^rith  short  trunks;  the  princixxai 

O     friA 
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der  is  quite  abundant  and  grows  to  80  or  90  feet  high  and  2  to  3^ 
ameter.     The  timber  is  soft  and  light,  somewhat  like  the  linden. 
uisod  extensively  for  inside  work  in  furniture. 
regon  A^h  is  u  strong  and  valuable  timber,  abundant  in  Oregon  and 

Dgtou.     It  grows  60  to  SO  feet  high  and  2  to  3  in  diameter. 
«r    t  lea/  Maple  ^ib  found  in  abundance  and  is  used  for  many  pur^ 
The  lumber  is  valuable,  especially  the  "  bird's  eye  ^  and  "  curled" 
lecies,  which  are  used  for  veneering.    It  is  quite  a  favorite  in  towns 
shade  and  ornamental  purposes. 

iadrona  is  a  beautiful  hard  wood  and  takes  a  fine  polish.    It  grows 
to  60  feet  high  and  3  to  4  in  diameter. 

TotUmwood  is  abundant  on  some  of  the  rivers,  grows  to  a  good  size, 
il  is  considered  valuable  for  some  uses. 

WillmcB  of  several  varieties,  and  of  sufficient  size  to  be  of  value,  can 
found  ill  various  localities. 

Uountain  Mahogany^  cherry  (black),  manzinita,  Chilian  wood,  choke 
ry,  quaking  asp,  dogwood,  mountain  a«h,  black  haw,  and  service- 
>rry  were  observed. 

Bjedwood  is  peculiarly  adapted  to  the  Pacific  slope.    It  is  the  pre- 

ulioff  timber  of  commerce  in  California  and  Southwestern  Oregon, 

id      )f  great  value.    Three  important  points  in  connection  with  it  are 

loy  of  consideration — the  present  supply,  rate  of  consumption,  and 

K      ilities  of  reproduction.    No  exact  data  can  be  given  as  to  the 

y.    The  census  of  1880  estimates  the  redwood  in  California,  stand 

IK  m  the  forests,  at  25,825,000,000  feet,  board  measure.    The  yield  per 

is  much  larger  than  of  any  other  variety,  and  while  the  trees  grow 

agly  thick,  so  thick  that  in  many  instances  it  is  impossible  to 

>  to  the  ground,  they  also  grow  exceedingly  large,  and  instances 

cued  where  one  tree  produced  240,000  feet  of  lumber  for  all  purposes 

vhich  its  various  parts  could  be  used.    Bayard  Taylor,  it  will  -be  re- 

ibered,  reported  a  tree  as  yielding  250,000  feet. 

uis  estunated  that  in  1882  2,500,000,000  feet  of  lumber  in  its  multi- 

V  of  forms  was  consumed  and  handled  in  San  Francisco,  and 

«      000  feet  in  Los  Angeles.    This  vast  amount  came  from  Cali- 

i)       Oregon,  and  Washington  Territory. 

Uttle  attention  has  as  yet  been  given  to  the  reproduction  of  this 

]6  timber ;  still  there  is  no  doubt  but  it  can  be  reproduced  as  read- 

u     other  varieties.    Experiments  on  a  small  scale  have  been  made 

nave  proved  satisfactory. 

Jsiucalyptus,  or  Amtralian  Chum. — Where  the  climate  permits  it  has 

I  to  be  a  valuable  introduction,  and  the  more  that  is  known  of  it 

\  it  grows  in  popular  esteem.    In  addition  to  its  sanitary  and 

tal  uses,  it  is  good  for  fuel.    It  is  sometimes  called  the  ^^  fever 

m       ^e  it  is  claimed  for  it  that  it  possesses  qualities  that  prevent 

lever,  also  disinfectant  virtues,  and  is  an  antiseptic  for  wounds, 

tial  oil  being  a  stimulant,  and  the  tannin  in  the  leaves  acting 

c  astringent,  when  applied  externally,  hastens  the  healibg  of 

.    It  is  a  rapid  grower,  but  has  also  density  of  texture.    It  does 

isven  where  growing  isolated,  and  is  as  durable  as  oak  for 

.    The  wood  is  compact,  and  owing  to  the  resinous  matter 

unusually  incorrui)ti\)le. 
mil  Cooper,  of  Santa  Barbara  County,  California,  has  a  plan- 
IT  50,000  trees,  of  thirty  varieties.    They  show  a  growth  in 
from  a  seedling  to  9^  inches  in  diameter  and  42^  feet  high, 
cate^  in  sixty  years,  a  tree  would  be  16  feet  in  diameter. 
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rORKSTS  AXl)  LUMBER  OF  WASHINGTON  TERRITORY. 

The  investigation  embraces  about  30,000  square  miles,  lyinjr  be 
the  Cascade  Mountains  and  Pacific  Ocean,  and  the  Columbia  Rivei 
British  Columbia  and  Strait  of  Fuca.    The  principal  portion  of  tl    i 
g:ion  is  covered  with  a  dense  growth  of  timber  trees. 

The  firs  J  cedar,  spruce,  hemlock,  and  pine  are  used'  almost  excli 
for  timber.  The  pine,  which  grows  to  majestic  proportions  in  1 
Washington,  is  not  found  in  the  region  of  Puget  Sound. 

Arbor-vitw  grows  along  the  Strait  of  Fuca.    Fully  90  per  cent  cA 
the  lumber,  timber,  and  spars  produced  on  Puget  Sound  is  fir. 

White  Maple  is  the  most  common  of  the  deciduous  trees;  it  is  a  t 
tiftil  wood,  susceptible  of  high  polish.    Alder  is  white  and  soft,  a 
excellent  for  carving  for  furniture;  the  bark  makes  a  red  dye,  i 
used  by  the* Indians  for  coloring  purposes. 

White  Oak  is  much  larger  than  in  the  Atlantic  States,  is  light  and 
the  same  time  elastic. 

Laurel  is  very  common. 

There  are  three  species  of  Poplar  that  abound,  the  Aspen  pre 
inating. 

WiUows  grow  along  the  river  banks;  only  two  varieties  attain  t( 
size. 

The  first  saw-mill  erected  in  Washington  was  located  at  Tumi 
in  1845,  by  Colonel  Simmons.  The  falls  of  the  Deschuttes  Br 
this  point  furnish  extensive  water-power. 

The  first  shipment  of  sawed  lumber  from  Puget  Sound  was  in  18 
The  first  steam  saw-mill  was  planted  at  Seattle  in  1853.    Then 
now  thirteen  mills  operating  on  the  Sound,  whose  combined  capac 
per  day  is  1,002,000  feet.    The  demand  for  lumber  is  so  great  thati 
mills  ai-e  run  to  their  full  capacity. 

Greiiat  improvements  have  been  made  over  the  primitive  method 
logging  and  handling  sawed  lumber. 

The  finest  timber  region  of  Washington  is  yet  unexplored.    It 
west  of  the  Willamette  meridian,  and  is  as  large  as  the  New  '. 
States.    It  is  densely  covered  with  stately  Firs,  and  this  vast; 
tmct  is  distinct  from  that  east  of  Puget  Sound. 

The  Samish,  Skagit,  Snohomish,  Snoqualmie,  Dwamish,  White,  I 
quaJly,  and  Payallup  Rivers  empty  in  Puget  Soimd.  The  logs  i 
"  boomed  ^^  in  the  rivers  and  towed  by  tug-boats  to  the  mills. 

The  demand  for  lumber  is  on  the  increase,  and  when  railroads  to 
interior  are  opened  up  new  markets  will  be  added. 

The  question  arises.  How  long  will  the  supply  last,  with  the  incw 
ing  demand  in  contemplation*?  Bold  writers  assert  that  the  supplj 
the  Territory  Nvill,  never  be  exhausted;  but  personal  observations 
rants  the  assertion  that  the  destruction  of  timber  by  fire  has  i 
been  greater  than  it  is  in  Washington,  especially  along  the  Sound, 
is  simply  fearful,  criminal.  On  the  denuded  lands  trees  spring  up  sp 
taneously,  and  thicker,  seemingly,  than  the  original ;  but  a  half  c 
whole  century  will  be  required  before  this  growth  is  fit  for  use. 

The  General  Grovemment  has  done  and  is  doing  something  to  pro! 
the  timber  and  encourage  tree-planting.    Statutory  laws  are  good  as 
as  they  go,  and  are  a  move  in  the  right  direction  ^  but  public  opii 
and  interest  must  be  awakened  and  educated  to  sustain  and  enforce 
laws.    How  and  in  what  manner  this  can  bo  speedily  and  succe: 
done  is  yet  an  open  question.   The  facts  are  manifest  that  the  incn 
demand  for  and  rapid  consumption  of  timber,  together  witli  the  \ 
waste  going  on,  are  fisbst  rushing  us  on  to  the  verge  of  a  timber  t 
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LUMBER  STATISTICS. 

]    iable  data  concemiug  the  timber  now  standing  in  California,  Ore- 
md  Washington  are  not  obtainable,  and  approximations  even  are 
ictory. 

product  of  the  year  1882,  exclusive  of  railroad  ties,  telegraph 
and  fuel,  was  as  follows : 

Feet 

JKornia 1,001,330,000 

regon 283,248,000 

'Mhington : 724,214,000 

Sine- tenths  of  the  product  of  Washington  are  from  the  region  of  Puget 
rand.  Comparatively  but  little  of  this  large  amount  finds  its  way  to 
le  Eastern  States.  Extensive  shipments,  however,  are  made  to  foreign 
)aDtries. 

INDIANA. 

Full  reporU  receiveil  from  seventy  of  the  ninety-one  counties  of  the 
tate,  being  well  distributed,  furnish  sufficient  data  for  the  compilation 
fa  very  satisfactory  abstract. 

With"  the  exception  of  about  twenty-five  counties  forming  a  group, 

le  entire  State  was  originally  covered  with  a  heavy  growth  of  timber, 

the  estimate,  made  up  from  the  reports,  places  the  area  in  original 

its  at  75  to  80  per  cent.,  the  growth  being  principally  oak,  hard 

pie,  beech,  ash,  elm,  walnut,  cherry,  poplar,  hickory,  hackberry, 

I        re,  buckeye,  and  other  inferior  varieties.    About  55  per  cent,  of 

inginal  area  in  forests  has  been  cleared,  principally  for  opening  up 

for  agricultural  pur])oses.  In  early  days  the  object  of  the  farmers 

tiers  being  to  get  rid  of  the  timber  in  the  most  si)eedy  way  pos- 

luie,  11  was  burned,  and  millions  of  dollars  worth  of  the  very  best  tim- 

was  thus  destroyed. 

ihe  cutting  of  timber  has  been  for  lumber,  staves,  fuel,  fencing,  and 

domestic  and  manufacturing  purposes  and  for  railroad  ties,  and 

well-nigh  stripped  the  forests  of  the  most  valuable  timber;  what 

is  mostly  of  an  inferior  quality  generally,  only  fit  for  fuel  and 

Dg,  and  as  in  the  old  adage  of  locking  the  stable-door  after  the 

luks  stolen  the  horse,  so  with  the  forests,  after  the  best  and  most 

•le  timber  has  been  cut  off  and  the  land  almost  denuded  of  forests, 

3ple  begin  to  realize  their  importance  and  benefit  and  begin  to 

re  discretion  and  economy  and  give  more  attention  to  their  preser- 

I. 

■Uie  forests  oi  young  wood  growing  naturally  will,  in  a  measure,  sup- 

ly        which  has  been  removed,  for  where  land  has  been  cut  over  and 

uimolested  a  new  growth  springs  up  and  grows  rapidly.    The  area 

«'8  new  growth  is  about  15  per  cent,  of  the  original  clearing. 

dimatic  influences  and  changes  by  denudation  or  reinvestiture  are 
»ble.    The  denuding  decreases  the  rainfall  and  water  supply,  in-^ 
extremes  of  heat  and  cold,  while  the  reinvestiture  has  the  oppo- 
jt.    Especially  is  this  observable  in  the  belt  or  group  of  conn- 
ing the  smallest  area  of  forests  originallj',  and  where  more  at- 
been  given  to  their  promotion.    There  are  several  instances 
where  groves  of  timber  have  come  into  existence,  in  which 
er  have  burst  forth  and  flow  on  unceasingly  where  none 
known  before,  and  others  entirely  drying  out  where  the 
en  cut  away  and  the  land  left  bare. 

ions  of  the  State  the  planting  of  forest  trees  is  receiving 
jfiie  interest  is  growing.    The  planting  of  locust  trees  for 

.'84 
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posts  is  proving  so  successful  that  groves  of  other  varieties  can  be 
in  many  places  and  seem  to  be  doing  well.    Some  of  the  railn 
gers  are  planting  the  Gatalpa  along  the  lines  of  the  roads  to  snppi] 
in  the  future. 

Forest  tires  formerly  did  great  damage,  bat  clearing  off  the 
growth  and  x)utting  the  land  in  pasturage  has  served  a  good  pni 
in  preventing  forest  fires,  so  that  very  little  damage  has  been  dow 
late  years. 

Some  very  old  trees  are  still  standing  and  are  well  preserved,  i 
indicates  that  soil  and  other  surroundings  seem  to  have  more  to  do  wi 
them  than  age ;  some  show  an  age  of  300  to  1,000  years,  and  indi 
deterioration.    Oaks  that  appear  to  be  in  their  prime,  vigon 
healthy,  are  estimated  to  be  3,000  years  old. 

The  amount  of  boards  and  other  sawed  lumber  reported  for  1888 
159,983,000  feet,  an  increase  of  30,341  feet  over  1882.    The  number 
shingles  in  1883  is  4,300.000,  an  increase  of  1,225,000  over  1882.   ' 
number  of  laths  in  1883  is  12,012,000,  an  increase  of  2,485,000  over 

ILLI^'OTS. 

Of  Circular  A,  one  hundred  and  twenty  copies  were  sent  oat  !! 
these,  ninety-four  replies  were  received.  Two  hundred  and  twenty-ft 
of  Circular  ^  were  sent,  and  one  hundred  and  thirty  elicited  rt 

Tlie  circulars  were  distributed  in  every  county  in  the  State,  i 
reports  received  were  from  sixty-eight  of  the  one  hundred  ana 
counties,  or  <>8.3  per  cent,  of  the  whole. 

When  it  in  taken  into  consideration  that  Illinois  is  largely  a  p 
State,  the  reports  are  encouraging  and  sliow  a  growing  interest  in 
subject  of  forestry. 

Only  about  45  per  cent,  of  the  area  of  tbe  State  was  original 
in  forests,  the  growth  being  ])ines,  oaks,  walnuts,  hicikories,  maph 
beech,  ash,  poplar,  elms,  s^^caiiiore,  linden,  locusts,  cherry,  guiu, 
some  other  soft-wood  varieties. 

Fifty-five  to  60  per  cent,  of  the  original  area  has  been  cut  clean, « 
the  most  valuable  timber  cut  out  of  the  greater  portion  of  the  re 
der.    The  clearing  for  agricultural  purposes  has  not  been  as  large 
in  some  States,  on  account  of  the  large  area  that  was  treeless,  yet 
the  same  time  the  organ  of  "  destructivoness  ^  seems  to  have  been  vc 
prominent  on  the  heads  of  some  people,  judging  from  the  manner 
which  the  destruction  of  timber  has  been  carried  on,  by  rolling  it 
heaps  and  burning  it,  simply  to  get  it  out  of  the  way.    The  cuttinf 
been  fbr  lumber  for  saw-mills,  ibr  ftu^.l,  fencing,  railroad-ties,  sti 
wagon  timber^  and  other  domestic  and  nmnufacturing  purposes,  vn 
large  quantities  of  walnut  lumber  linve  been  sh]pi)e<l.      A  large  < 
crease  In  the  products  of  saw-mills  for  1883  is  proof  conclusive  of  1 
growing  scarcity  of  good  merchantable  timber  for  milling.    In 
instances  the  second  growth  has  been  cut,  and  now  the  third  is  o 
on.     Quite  a  reaction  has  taken  place  within  the  past  few  y 
and  is  p-owing  very  perceptibly,  in  regard  to  fore^^try.    The 
coal  as  fuel  and  the  introduction  of  wire  fencing  cuts  ofY  a  heavy  u 
on  the  forests,  and  it.  is  estiniat^Ml   that  tlu»  new  volunt^iry  g    i 
largely  exceeds  the  original  forest  area.    This,  takf»n  iniH)iinoct]onif 
the  fact  tliat  the  farmers  in  the  prairie  districts  are  awakening  to  the 
terestof  tree-planting,  and  that  here  and  there  groves  of  walnuts,  k 
chestnut,  maples,  catalpa,  larch,  Austrian  pine,  osage  oirauge,  ando 
varieties  are  growing  successfully,  shows  conclusively  tl^t  the  po 
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of  planting  forest  trees  are  good,  aod  ere  loog 
11      vffle  general  and  the  supply  will  eqnid  the  demand 

ate. 
iuu  to  practice  economy  and  utilize  the  whole  of  the  tim- 
;  taking  the  place  of  extravaganoe  and  wasteftduess, 
oi  the  forestry  iiiovoment  are  more  hopeful  for  the 


> 


by  forest  fires  has  been  very  disastrous  in  former  years, 

6  seem  to  disappear  as  civilisation  and  improvement 

^  f       XIV  fires  of  consequence  of  a  recent  date  are  reported. 

I  aetenoratioa  of  timber  depends  somewhat  on  the  surroundings, 

%  general  rule  pines  are  in  their  prime  at  fifty  to  one  hundml 

)  oaks,  at  one  hundred  to  one  hundred  and  fifty ;  hickory,  at 

tjf  to  sixty;  maples,  at  forty  to  seventy-five;  walnuts,  at  sixty  to 

red  and  fifty ;  poplar,  at  twenty  to  fifty.    As  a  general  rule 

T     teriorates  after  one  hundrd  years  at  the  rate  of  20  per  cent. 

I.    In  regard  to  the  question  of  preservation  and  increase  of 

on  the  public  domain,  but  few  will  venture  to  make  a  suggestion. 

E       's: 

Govemment  slioiild  establish  schools  of  forestry  in  every  8tat«  to  edacats  tb^ 
tud  risiDg  generation,  and  apiMiiut  forestry  overseen  (nonest  men,  wbo  will 
ir  duty)  to  look  aftor  the  public  domain. 

Other  says: 

lar  forestry  system  is  the  only  possible  plan  to  encourage,  protect,  aad  ex- 

d  says  another : 

)very  rascal  found  btealiug,  and  plant  plenty  of  walnuts. 

•e  is  considerable  falling  off  in  the  products  of  saw-mills  for  1883 

ftd  with  the  preceding  year.    In  1883  the  cut  was  148,719,271 

•  decrease  of  0,347,059  feet  as  reported  for  1882.    Shingles  also 

4.G18,iK)0  in  1883,  the  number  reported  for  that  year  being 

In  laths  there  was  a  gain ;  the  number  in  1883  was  20,750,000, 

a  gain  of  4,800,715  over  1882. 

WISCONSIN. 

eflbrts  to  obtain  full  replies  to  circulars,  the  same  obstacles 
lontered  in  this  as  in  other  States. 
76  per  cent,  of  cii*cular  "  A^'  and  40  per  cent,  of  *^  B^  received 
Eeports  were  from  forty-one  of  the  sixty-three  counties  of 
v.    The  replies  were  generally  pretty  full  and  well  distributed, 
»les  the  compilation  of  a  very  fair  abstract 
Mr  hole  area  of  the  State,  85  per  cent,  was  at  one  time  in  origi- 
nvSy  and  consisted  principally  of  oaks,  pines,  basswood  or  lin- 
maples,  walnuts,  cherry,  hickory,  poplar,  spruce,  tamarack, 
oedar,  and  hemlock.    Some  of  the  hard  woods  were  rather 
(lared  with  those  from  other  States. 
r  cent,  of  tlio  original  forests  have  been  cleared,  and  what 
en  closely  culled  of  its  most  valuable  t  imber.    The  larger 
B  cleaiinj^^  lias  been  for  purposei^  of  ugricnlturo,  but  a  large 
jtiibor  has  lieen  cut  lor  lumber,  fuel,  fencing,  slaves,  piling, 
:    ilrouil  tii^s,  lio()p-))oles,  and  other  domestic  and  manu- 
while  wasteful  cutting  and  slashing  has  been  ear- 
ning extent.    Within  the  last  decade,  however,  the 
Qg  more  prudence  and  economy  in  cutting  ^^d  rising 
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timber,  and  more  of  it  is  utilized  now  than  formerly,  wbile 
duction  of  coal  for  fuel  has  greatly  diminished  the  demand  for  ^ 

Where  the  timber  has  been  simply  cut  off  and  the  land 
turbed  a  promising  new  growth  is  coming  on  in  many  portiu 
State.    It  is  estimated  that  the  new  growth  in  the  counties  oi  ixq 
Dane,  Douglas,  Greene,  Juneau,  La  Fayette,  Marquette,  Pierce,  1 
Kacine,  Eock,  Saint  Croix,  Sauk,  Trempealeau,  and  others  is  equal 
future  demands.    In  the  prairie  districts  a  growing  interest  in 
planting  is  manifest,  and  many  farmers  are  making  successful  pn 
in  tree-culture.    The  possibilities  are  good,  and  there  is  no  d      » 
deciduous  trees  can  be  groWn  as  well  in  Wisconsin  aa  anywnere 
The  only  apparent  difficulty  is,  the  people  do  not  realize  the  nee 
at  tills  time.    They  need  to  be  educated  to  the  importance  of  the  sat 

No  general  fires  of  a  recent  date  worthy  of  notice.    Some  cod 
or  rather  portions  of  some  counties,  have  suffered  from  fires,  and  i 
them  Barron  seems  to  have  suftered  most.    In  1871  incalculable  < 
age  was  done  to  the  forests  in  some  sections  of  the  State,  and  the  gn 
portion  of  the  standing  timber  in  the  burnt  districts  is  more  or  Im 
juredj  even  the  soil  is  injured  so  as  to  render  it  unproductive, 
third  of  the  denudation  in  Douglas  County  was  caused  by  fire. 

The  deterioration  of  trees  depends  more  on  the  surroundings  thai 
age.    The  best  time  to  cut  timber  for  durability  is  in  the  month  of  J 
An  instance  is  mentioned  where  rails  of  poplar  and  basswood  s 
the  month  of  June  thirty  years  ago  are  perfectly  sound.    A  ]      a 
who  has  been  a  close  observer,  gives  as  the  proper  age  to  cut  we 
different  purposes  as  follows :  Oaks — ^for  hoop-poles,  5  to  8  years;  \ 
material,  8  to  16 ;  machinery,  35  to  50 ;  lumber  and  ship  timbers,  o 
75  years.    Pines,  average  value  at  75  to  100  years.    Beech,  60  to 
Hemlock,  45  to  75  years. 

As  to  what  should  be  done  for  the  preservation  and  increase  oi 
forests  on  the  public  domain,  but  very  few  suggestions  are  made. 

One  says :  <^  Eepeal  all  homestead  and  pre-emption  laws  and  rail 
grants,  sell  the  land  to  actual  settlers  only  at  $1  per  acre,  give  a  boi 
for  every  5  acres  successfully  planted  in  trees,  and  exempt  from  S 
taxation  for  twenty  years.'' 

Another  saysr  "Compel  every  person  to  keep  a  certain  portio 
timber  of  every  tract  patented." 

The  products  of  the  mills  reported  are  as  follows :  Boards  and  o 
sawed  lumber  for  1883  is  1,241,069,511  feet,  being  an  increi 
136,151,842  feet  over  1882 ;  laths,  269,134,603,  a  gain  of  50,839,45^ 
1882 ;  shingles,  658,692,700,  a  gain  of  86,446,450  over  1882. 

ABSTRACT  OF  THE  SPECIAL  BEPOBT  OF  HON.  ROBERT  W.  FUBNAJ 
"  TREE  GROWTH,  MAXIMUM  SIZE  AND  AGE,  PERIOD  OF  DECLINE,  < 
PLETION  OF  CYCLE,  ETC." 

The  results  of  twenty-nine  years'  experience  and  observat    i 
•^gion  naturally  timberless,  and  where  successfiil  efforts        e 
uade  in  growing  trees,  are  presented  in  a  brief,  plain,  ana  y. 
■manner. 

The  greatest  objection  to  a  prairie  country  is  the  want  of  timbe 
encing  and  fuel,  hence  those  who  entered  the  "Great  AmArl 
'i-t"  after  the  passage  of  the  Eansas-Kebraska  act,  in  18    =,  "w 
-  .>rk  and  demonstrated  the  fact  that  they  could  raise  ttieir  c 

The  field  of  study  is  boundless  when  we  start  out  to  inv      ( 
iiX)wth,  maximum  size,  age,  &c.,  of  forest  trees,  and,  as  Pliny  i 
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1      investigations,  "  The  life  of  some  txees  may  be  be- 

8."  We  are  forced  to  the  same  conclusion.    There 

xng  indications  as  to  the  ages  of  trees  than  of  men 

e  men  become  gray,  wrinkled,  and  tottering  almost  in 

may  be  smaU  or  large;  others  live  to  three-score  and 

>       IT      and  vigorous  as  boys.    The  same  with  animals— 

iia  the  constitution,  conditions,  and  surroundings. 
1     or  annual  rings  were  once  considered  legal  evidence  as  to 
kiiees;  so  with  measurements ;  but,  except  where  climate,  soil, 
or    humidity,  &c.,  are  regular  and  well  balanced,  both  of  these 
I       >  but  little  more  than  guess-work.    The  only  regions  where 
tt«  reliable  indications  are  the  secluded  and  regular-tempered 
id  caiions  of  the  Southern  Pacific  coast, 
lowing  table  shows  the  growth  of  twenty  different  varieties  in 
Nebraska,  made  during  a  period  of  twenty-five  years,  firora 
nrement: 
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growth  i8  very  irregular;  this  is  caiiBed 

propitioas,  others  contrary.    The  concentric 

readily  distingnlshod  by  the  propitious  or  ad- 


vance in  age  tlie  inner  rings  decrease  in  size  and 

ar,  »nd  the  growth  of  the  tree  diminishes  alter  certain 

beeches  mentioned  by  London  show  greater  variability. 

Oonnty,  Ireland,  at  sixty  years,  was  17  feet;  one  at  Pos- 

one  hundred  years,  was  12  feet;  one  at  Contaohy  Oastle, 

ired  and  two  years,  was  18  fe^t;  and  one  at  Collander  P^rk, 

red  years,  was  17  feet.    Here  are  three  about  the  same  siKe ; 

i,^  years,  another  two  hundred.    This  variability  is  still  more 

us  in  the  oaks.    De  Candolle,  the  Swiss  botanist,  counted  t!ie 

(everal  oaks  that  had  been  felled;  one  at  two  hundred  years 

ned  the  same  oiroumferenoe  as  another  hod  at  fifty.    Some 

a  slowly  at  first,  then  rapidly;  others  grew  rapidly  at  first,  then 

Ln  oak  three  hundred  and  thirty-three  years  was  shown  to 

eased  as  much  between  three  hundred  and  twenty  and  three 

uid  thirty  as  it  had  between  ninety  and  one  hundred  years. 

ices  the  computation  of  the  age  of  an  oak  to  little  more  than 

k. 

horpe  oak,  the  largest  in  England,  reached  78  feet  in  cir- 
50.  Damory's  oak,  in  Dorsetshire,  was  only  10  feet  less  when 
decayed  that  it  was  cut  and  sold  for  fuel  in  1765.  The  Don- 
ak|  in  the  vale  at  Gloucester,  was  54  feet  at  the  base  when 
>wn  in  1790.  It  is  therefore  obvious,  from  the  variable  rate  of 
lat  the  size  establishes  no  indisputable  title  to  age. 
lowing  statistics  from  Loudon  show  great  variability  in  the 
oaks : 
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tlierefore,  Gilpin,  in  his  *'  Forest  Scenery,'^  speaks  of  nine  hun- 
EU9  no  great  age  for  an  oak,  it  must  be  said  that  few  can  be 
iose  measurement  would  sustain  the  assertion, 
natter  of  concentric  rings,  personal  observation  shows  black 
:  }        I,  with  12  rings ;  shellbark  hickory,  twelve  years,  21 
r  J    ^ory,  six  years,  10  rings ;  wild  crab-apple,  five  years,  11 
ittt  oak,  twenty- four  years,  20  rings ;  American  chestnut, 
i^ngs ;  peach,  eight  years,  5  rings. 
I'  <      Ids,  a  gentleman  of  practical  science  and  observation, 
ion  on  '*  Concentric  rings,''  published  in  the  Popular 
ly,  December,  1883,  says : 

inted  »  quantity  of  red-maple  Heeds,  transplanted  them  in  1873, 
From  day  of  ])lantinK  to  cutting  waa  eleven  yeigm  imd  two 

oonnted  forty  ringH  very  distinct,  none  less  tban  tbirty-^Ye. 
when  the  tree  was  tirat  cut,  and  no  mistake  could  poflsioly  be 
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The  Hon.  James  J.  Wilson,  of  Bethel,  Yt.,  an  old  lawyer  and  lite, 
senator  in  the  State  legislature,  gives  a  case  which  occarred  in  % 
courts  where  it  was  decided  that  ^'  the  rings  were  not  a  sure  )Ddicatio& 
of  the  age  of  a  ^ee.''  That  distinct  concentric  rings  approximate,  zoi^ 
in  some  cases  agree  in  number  with  the  years  of  a  tree,  no  one  will 
deny;  but  that  intermediate  or  subrings,  les^ conspicuous,  exist, U 
equally  true. 

These  sub  or  additional  rings  are  easily  accounted  for  by  sudden  and 
more  or  less  frequent  changes  of  weather,  long  intervals  of  extreme 
<li*ought  or  cold. 

Query:  Has  a  tree  grown  in  a  conservatory  or  place  of  unchanged 
conditions  of  heat  and  moisture  any  concentric  rings  f 

Thomas  Meehan,  editor  Grardener's  Monthly,  in  relation  to  annnd 
rings,  says : 

Northern  trees,  all  hard  wood,  make  many  rings  a  year,  sometimes  a  dozen,  bnt  the 
last  set  of  cells  in  the  annual  growth  are  very  small  and  the  first  very  large,  so  it  ii 
an  easy  matter  to  determine  the  annual  growth. 

J.  A.  Farrar  presents  an  elaborate  paper  in  Longman's  Magazine  on 
the  "Age  of  trees."  In  speaking  of  the  attainable  age  of  the  cyprett 
and  its  introduction  in  England,  he  says : 

It  is  first  mentioned  in  ^*  Turners  Names  of  Herbs,''  published  in  1548,  which  makei 
it  probable  that  it  was  introduced  in  England  before  the  beginning  of  tliat  ceDtmy. 

The  cypress  at  Fulham,  wldch  in  1793  was  2  feet  5  inches  at  3  feet 
above  ground,  could  not  have  been  planted  before  1674,  the  year  that 
Compton  the  Great,  the  introducer  of  foreign  trees  in  England,  hecaiue 
bishop  of  London ;  that  gives  a  growth  of  about  2  feet  the  first  ooe 
liundred  years. 

The  cypress  planted  by  Michael  Angelo,  at  Chartreux,  was  13  feei 
circumference  in  1817,  an  average  of  over  4  feet  the  first  three  centor 
The  cypress  at  Sonuna,  for  whose  sake  Napoleon  bent  the  road  so 
it  should  be  spared,  is  not  more  than  23  feet  in  girth.    The  tradi 
that  this  tree  is  coeval  with  Christianity  may  or  may  not  be  true, 
if  3  feet  be  taken  as  the  first  century  growth,  and  take  the  third  as  tw 
average,  it  was  evidently  standing  at  the  time  of  Csesar,  as  the  oU 
chronicle  at  Milan  attests. 

The  Lebanon  cedar,  first  planted  at  Lambeth  in  1683,  was  7  1 
inches  in  girth  one  hundred  and  ten  years  later.    Dr.  XTvedale's      » 
at  Enfield,  planted  iu  1670,  was  15  feet  8  inches  in  1835,  one  huna 
and  sixty-five  years  after  it  was  planted.    The  large  c<^ar  at  Uxbri 
which  was  blown  down  in  1790,  was  one  hundred  and  eighteen  y 
old.    When  Gilpin  measured  it  in  177G  it  was  15J  feet.    In  1696,  Maun- 
drell,  the  traveler,  measured  one  of  the  largest  "cedars  on  Mount  Leb- 
anon, supposed  to  have  been  growing  there  in  the  days  of  Sol        i 
and  found  it  to  be  36  feet  6  inches.    Four  feet  being  the  average      *«i 
century,  this  tree  could  have  attained  its  size  in  nine  centuries,  anc 
not  have  been  older  than  the  time  of  Charlemagne,  and  may  liave 
much  younger,  allowing  for  the  rapid  growth  on  a  sit«  where  it  is  irn 
enous. 

The  Fortworth  Spanish  chestnut  in  Gloucestershire  is  said  to  be 
oldest  tree  in  England.    It  bears  an  inscription  to  the  effect  that  Em 
John  held  a  Parliament  beneath  it.    Sir  Robert  Atkyns,  whose  1 
of  that  country  was  published  in  1712,  speaks  of  it  as  said  by  t 
to  have  been  growing  in  the  reign  of  King  John.    It  is  57  feeD  m 
cumference  and  seems  to  be  several  trees  incorporated  together|! 
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ones  aie  still  growing  up,  which  in  time  may  be  joined  to  the  old 

dyn  spoke  of  it  as  standing  in  the  reign  of  Stephen,  so  that  we 

icoept  57  feet  as  the  maximum  measurement.    Now,  a  chestnut 

a  17  feet  in  its  first  century;  for  instance,  the  one  at  Kettle- 

oe.    if,  therefore,  15  feet  be  taken  for  the  first  century,  then,  on  the 

iple  of  the  tiiird  as  the  average,  it  would  require  eleven  centuries 

rill'  feet;  but  this  may  be  too  low,  for  in  70  years  it  increased  2  feet 

I  eirtb,  and  instead  of  eleven  it  may  not  have  required  but  seven  cen- 

^«^  when  Sir  Eobert  Atkyns  declared  it  to  be  57  feet. 

famous  Oastanea  di  Gentobaville,  on  Mount  ^tna,  has  a  similar 

isiory.    It  Ls  said  that  the  Queen  of  Aragon  and  one  hundred  follow- 

m  took  shelter  beneath  it  from  a  shower  of  rain.    Brydone  measured 

;  in  1790  and  found  it  to  be  204  feet  in  circumference,  but  it  was  a 

uestion  with  him  whether  it  was  one  tree  or  many.    Murray's  guide- 

ook  speaks  of  it  as  separate  trees. 

The  Gastanea  del  Kave  is  rather  larger  than  the  Tartworth.    The  rich 

I  ]      much  to  do  with  the  growth,  and  it  is  impossible  to  conjecture 

uer  they  are  five  or  ten  centuries.    The  rate  of  growth  is  apt  to  be 

rated  when  a  tree  meets  with  favorable  conditions. 

ine  silver  fir  was  only  introduced  into  England  in  tlie  seventeenth 

eataiy,  by  Serjeant  l^ewdigate.    One  tree  of  his  planting  was  measured 

y  Evelyn  eighty-one  years  afterward,  and  was  found  to  be  13  feet  in 

iitamfereuce. 

A  comparison  of  the  statistics  of  growths,  with  reference  to  oaks,  in- 

licates  a  more  rapid  rate  than  is  generally  supposed. 

It  may  be  well  to  notice  some  of  the  oldest  Limes.    The  Swiss  very 

I  commemorate  a  victory  by  planting  a  lime  tree,  so  that  it  may  be 

that  the  lime  st^mding  in  the  square  at  Freyburg  was  planted  on  the 

of  their  victory  over  Charles  the  Bold  at  Murat  in  147C.    It  is  said 

%  youth  bore  it  as  a  twig  into  the  town,  and  amving  breathless 

Qxhausted  from  the  batUe,  only  had  strength  to  utter  the  word 

)I7,'^  and  fell  dead.    But  this  tree  was  only  13  feet  9  inches  in 

bi,  three  hundred  and  fifty -five  years  after  planting. 

!      large  lime  at  Neustadt,  in  Wiirtemberg,  mentioned  by  Evelyn 

laving  its  boughs  supported  by  columns  of  stone,  was  27  feet  when 

e  wrote  (lSt>4),  and  in  1837  it  was  54  feet,  so  that  within  a  period  of 

hundred  and  seventy-three  years  it  had  gained  27  feet,  consequently 

to  to  presume  that  two  hundred  years  was  more  than  (inough  for 

'TO       e  attained  27  feet.    Ko  English  lime  appears  to  have  reached 

uimensions,  though  the  one  at  Depeham,  near  Norwich,  was  40  feet 

3ir  Thomas  Browne  sent  his  account  of  it  to  Evelyn,  which  ex- 

«      I  the  legend  that  all  limes  in  this  (*.ountry  came  from  two  plants 

it  over  by  Sir  John  Spelman,  who  introduced  tlie  manufacture  of 

in  England. 

11      latural  to  expect  the  greatest  longevity  in  treos  indigenous  to 

cumate,  though  it  has  been  disputed.    Tradition,  Jiowever,  does 

always  give  satisfaction   in  estimating  the  longevity  of  trees. 

A  calculated  that  a  fig  tree  was  eight  hundred  and  forty  years 

3  tradition  marked  it  as  the  one  under  which  the  wolf  nursed 

ftud  Kemus. 

lether  our  oldest  trees  are  susceptible  of  an  increased  rate  of 
the  application  of  fresh  earth  around  the  roots  has  not  been 
'  tried. 

Heehan,  who  made  a  tour  of  investigation  to  California  and 
16  Alaska,  said  at  the  Academy  of  Natural  Sdence :  "There 
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was  nothing  pUeuomeual  in  the  great  age  of  the  manimoth  Seqaoiai,!! 
other  trees  on  the  Pacific  coast  exhibited  great  age.'' 

In  onler  to  ascertain  if  more  than  one  cin^Ie  i»  found  in  a  ; 
tested  the  matter  in  various  ways.    A  pine  or  s))rnoe  would  i      « 
average  growth  of  a  foot  a  year  up  to  fifteen  years  old ;  fh)n]  i 
G  inches;   after  that  a  st^ige  was  reached  where  the  erect  gr 
c*,eased  to  any  considerable  extent,  and  the  growth  forbe  seemed  to 
towards  the  lateral  branches.    In  the  pine  forests  of  the  Pacific  < 
there  was  no  danger  of  error  in  fixing  the  age  of  the  average 
00  feet  high  at  about  fifty  years,  and  the  circles  or  rings  in  tht 
down  would  be  found  to  correspond  so  nearly  that  it  was  qtnite 
assume  a  single  circle  for  a  year.    Tlie  remai'kable  uniformity  in  m 
ameter  of  the  annual  growths  would  also  enable  one  to  tell 
sufficiently  accurate  for  general  purposes.    Trees  growing  on  t 
soil  have  less  circles  to  the  inch,  often  as  few  as  four,  but  six  to  uu 
is  quite  a  safe  rule  to  be  governed  by  of  this  species.    At  Har 
in  latitude  58^,  a  Sitka  spruce  gave  140  rings.    This  was  an  av        « 
about  8  to  the  inch.    At  Wrangel,  in  latitude  56^  d<K,  a  Western  j 
lock  gave  18  to  the  inch.    It  wiis  G  feet  in  diameter  at  the  base,   ai 
,132  feet  the  trunk  had  been  broken  off;  here  it  measured  4  ftet  in  di* 
ameter.    At  Kaigan  Harbor,  latitude  55^,  the  Sitka  spruce  is  very 
and  of  great  height.    Two  of  the  largest  measured  31  feet  in  ch 
ference,  and  he  thinks  that  trees  in  these  latitudes  in  Alaska  i 
easily  have  a  life  of  five  hundred  years. 

In  the  Atlantic  States  two  hundred  years  is  the  term  of  life  for     for- 
est trees,  with  the  exception  of  the  plane,  which  is  the  longest  U'     of 
all.    Trees  famous  for  longevity  in  Europe  are  comparatively  i 
lived  here.    Illustrations  can  be  seen  in  the  Bartram  Garden  near  1 
delphia.    The  cause  of  this  difference  is  doubtless  owing  to  the  bui 
of  the  atmosphei*e,  for  while  some  s))ecies  of  trees  will  endnre  a  temi 
tnre  of  25^  below  the  feezing  point  in  Great  Britain,  they  are  kil      u 
i(P  in  Philadelphia,  and  it  is  believed  that  the  dry  atmosphere  < 
heavy  drain  of  moisture  from  the  trees,  making  the  cold  more  i 

The  climate  of  Alaska  is  similar  to  that  of  Great  Britain.    At 
in  latitude  57^,  the  rainfall  was  100  inches  in  a  year,  and  the  1 
rarely  frozen  over,  some  winters  there  being  no  ice.    But,  barrini 
dents,  and  with  soil  properties  being  constantly  kept  up,  the  1  i 

tree  is  well-nigh  without  end. 

RAPID   DESTRUCTION  OP  TIIK  FORESTS. 

The  reports  of  the  Agents  of  the  Bureau  coikfirm  the  Census  i 
as  to  the  rapidity  with  which  the  forests  of  the  country  are  be 
stroyed  by  the  axe  of  the  lumberman  and  the  miner,  and  by  for 
Corroborative  evidence  is  also  furnished  by  the  reports  of  B 
Trade  and  by  the  statements  made  from  time  to  time  by  varii 
cals  published  in  the  interest  of  lumber  manufacturers.    It  is  pn 
that  the  figures  given  by  these  papers  and  by  Boards  of  Ti    mmn 
least  approximately  correc^t,  and  that  thoy  do  not  exaggei    »» in 
statements.    There  is  no  reason,  it  would  seem,  for  their  doing  ao. 
much  of  the  consumption  of  our  forests  they  fail  to  take  avconntor 
cause  the  work  of  the  smaller  sawmills  or  the  felling  of  treea  b  fei 
time  in  thousands  of  ])laces  is  not  reported,  we  do  not  know.     B 
ing  the  statistics  as  we  find  them,  tliey  make  an  exhibition  % 
startling. 
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CENSUS  BBPOBT. 

(  [)f  1860  does  not  give  the  amoant  of  lumber  produced  at 

9,  uuz  only  \tA  value.    This  is  reported  to  be  $90,715,857. 
LOfO  the  C0U8U6  reported  the  liiiuber  product  to  be  12,755,543,000 
b        I  measure,  md  3,205,510,000  shingles,  having  a  value  of 
',o27,  with  63,028  establishments  engaged  in  the  manufacture  of 
8       kde  entirely  of  wood,  employing  393,383  persons  and  using 
1     ued  at  $309,921,403,  beside  109,512  establishments  in  which 
an  important  part  of  the  material  used,  these  employing 
[>  pe:     ns  and  using  material  valued  at  $488,530,844. 
1880  tne  census  returns  give  as  the  amount  of  lumber  produced 
,356,000  feet,  with  the  addition  of  5,555,046,000  shingles.     It  will 
seen  that  the  product  of  lumber  has  been  increased  from  decade  to 
Bade  in  a  more  rapid  manner  than  the  population  of  the  countiy. 
[f  we  take  the  Northwestern  States,  Michigan,  Wisconsin,  and  Min- 
now the  principal  sources  of  pine-lumber  supply  of  the  country, 
I  nave  the  following  figures  for  the  decade  1873-'83 : 


Devcriptiou.  1878.    j     1883. 


'•^ I  8,003,780,000 

■ 2.277.418,660 


7,ff24,780.788 
8,  M4, 789, 080 


Showing  an  amount  nearly  doubled  in  ten  years. 

.sriM»LV  OF  LUMBER  OUTRUNNING  DEMAND. 

This  nipid  uicrease  in  the  amount  of  lumber  produced,  outrunning 

the  inrroase  of  population  and  the  natural  demand  for  it,  shows 

ihe  Ativsts  are  consumed  at  an  unwarrantable  rate.   This  is  shown 

)y  the  fact  that  the  lumber  markets  have  been  reported  generally 

;reatly  overstocked  and  the  lumber  trade  us  dull.    So  extensive  had 

:he  cutting  of  the  forests  that  a  large  amount  of  logs  were  left 

ftt  the  close  of  the  last  year.    Appeals  were  then  made  by  those 

dd  in  the  trade  for  a  lessened  cut  of  logs  last  winter,  and  prom- 

aud  predictions  were  made  that  it  would  be  diminished.    So  far 

his,  however,  from  being  tJie  fact,  there  was  a  larger  cut  than  ever 

•e.    Tiie  weather  and  other  conditions  jiroving  favorable,  the  lum- 

sainps  carried  on  their  work  of  destniction  in  the  forests  with  the 

vigor,  and  protracte<l  it  as  far  into  the  spring  season  as  possible. 

aestructive  disposition  seems  to  fiiul  a  special  provocation  or  vent 

f  in  the  forests,  so  that  the  luml>erman  pursues  his  work  often 

I  the  limit  which  self-interest  would  assign  to  it.     In  the  face  of 

V      aden  market  and  univinunerative  sales,  he  will  often  conthiue 

ivurK  with  a  seemingly  reckless  disregard  of  consequences.    The 

less  of  the  lumber  business  a  few  years  ago  incited  many  to 

in  it  who  possessed  but  little  capital,  and  who  were  obliged  to 

their  timber  land  or  stuinpage  at  an  advanced  pri(H)  and  more 

credit.    This  class  have  been  under  the  necessity,  certainly 

s     mg  inducement,  to  convert  their  standing  timl>er  into  lum- 

[lut  it  upon  the  market  as  soon  as  possible.    But  others,  who 

B  possessed  of  timber  land  at  cheaper  rates,  and  who  by  ])ast 

i      iness  were  able  to  sus])end  or  curtail  work  in  the  foreHts, 

tsen  to  do  so.     Having  tln^  advantage  of  the  former  class, 

y  to  secure  a  protit  because  able  to  manufacture  at  less  cost 

,  they  have  pursued  their  advantage. 
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FORESTS  HAZARDOUS  PROPERTY— FIRSS. 

11718  to  be  admitted  also  that  the  hazardous  nature  of  forest  pi 
resulting  from  the  prevalence  and  destructive  character  of  for 
offers  a  strong  inducement  for  the  rapid  conversion  of  the  '    w 
lumber.    In  the  timbered  regions  of  the  country  one  can  scaiceb 
around  him,  especially  at  certain  seasons  of  the  year,  without 
the  smoke  of  burning  forests.    In  some  parts  of  the  country 
are  of  alarming  frequency  and  extent.    It  is  estimated  by  c      le 
and  trustworthy  judges  that  as  great  an  extent  of  the  foresi»  i8< 
sumed  by  fires  as  by  the  axe.    If  it  is  so,  this  class  of  property 
be  regarded  as  otherwise  than  hazardous.    It  may  be  said  thai; 
are  at  present  no  safeguards  against  forest  fires. 

The  laws  hitherto  enacted  by  the  different  States  are  of  little  eS&tMi^ 
No  State  is  as  yet  suf&ciently  awake  to  the  value  of  this  species  a 
property  to  make  adequate  laws  for  its  protection,  and  the  owners  an 
not  disposed  of  their  own  accord  to  adopt  such  a  course  as  is  needftil  to 
their  own  protection.    There  is  such  a  community  of  interest  invol 
in  the  possession  of  this  kind  of  property,  that  a  combination  of  i     i 
is  requisite  for  its  protection,  which  is  very  difBicult  to  secure  wi 
legal  compulsion.    It  is  of  little  use  for  one  person  to  adopt  ezp€ 
measures  of  protection  unless  the  same  are  adopted  by  those  iu  m 
neighborhood.    If  fire  breaks  out  by  accident  or  is  kindled  by  d 
in  a  forest  near  him,  it  may  sweep  trough  his  most  valuable  tb 
despite  all  that  he  may  have  done  for  its  security.    The  consequei 
that  forest  proi)erty  is  a  very  unsafe  kind  of  property.    The  hold 
it  live  in  constant  fear  that  any  day,  in  certain  seasons  of  the  y< 
pecially,  may  witness  its  swift  destruction  by  the  flames.     One 
hardly  open  the  newspapers  without  reading  of  some  such  disaster,  a 
a  consequence  of  this  condition  of  things,  few  persons  are  ready  to 
vest  their  funds  in  the  purchase  of  timber  except  with  a  view  to 
speedy  conversion  into  lumber,  and  those  who  possess  timber  Ian 
strongly  urged  to  cut  their  forests  rather  than  risk  their  consumpu 
by  the  flames. 

MARE:ETS  OVERSTOCKED. 

As  the  natural  result  of  these  various  motives  of  action,  the  for 
are  consumed  much  faster  than  the  natural  demands  of  their  prodi 
require,  and  the  lumber  market  is  overstocked  to  such  extent  that 
price  of  lumber  is  in  some  cases  below  the  cost  of  producing  it,  and  s 
below  what  it  would  naturally  be  in  face  of  the  fact  that  the  source 
supply  is  so  rapidly  diminishing.  And  tbis  is  a  condition  of  things 
peculiar  to  our  own  country. 

The  lumber  markets  of  Great  Britain  are  equally  crowded  with 
produce  of  the  forests,  and  as  a  consequence  the  prices  of  lumber  « 
^rery  low.    Great  Britain  is  comparatively  a  treeless  country,  havh 
only  about  4  per  cent,  of  her  area  in  wood,  Denmark  being  t 
RJuropean  country  having  less.    Yet  such  is  the  supply  of  lum 
Towded  upon  the  English  market  from  the  great  forests  of  I 
Sweden,  and  Eussia,  as  well  as  from  the  Canadian  provinces,  t       c 
ilaint  is  made  that  ner  home-grown  timber  cannot  be  sold  at  r    iQ 
'tive  prices.    So  overstocked  are  the  markets  that  hundreds  ot  jirl 
vessels  are  reported  to  be  laid  up  at  their  docks  without  employ 
^hich  have  been  used  formerly  iu  the  lumber  trade. 
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A  rocent  Bumber  of  the  Timber  Trades  Joomaly  London,  England, 

«  already  had  occasion  to  speak  of  the  pecaliarity  that  while  oor  imiK>rts 

J  are  decreasing  in  sympathy  with  the  contraction  of  trade,  the  influx  of 

oda  knows  no  intermission.    On  the  contrary,  it  is  enlar^^ring  on  a  scale  that 

compatible  only  with  something  more  than  an  average  demand,  but  is  not 

reooncifed  with  an  admitted  curtaumont  of  business  and  the  small  prospect  of 
•jg  it  over  at  a  fair  market  price. 

A  later  issue  of  the  same  joamal  says : 

LCit  were  not  for  the  large  public  works  in  progress  there  would  be  next  door  to 
tldng  doing  to  carry  off  tue  largo  surplus  stocks  that  are  continually  accumulating. 
b  the  same  cry  everywhere,  business  slack  and  trade  seemingly  at  a  standstill.  If 
a  speak  to  any  one  about  buying  they  will  hardly  stop  to  in(iuire  the  particulars 
the  goods  yon  are  offering,  and  even  though  the  arrivals  are  slackening,  it  will  take 
loDg  time  before  the  benefit  of  the  diminishe4l  supplies  will  be  felt. 
Freights  are  still  low,  the  ship-owners,  as-  represented  by  their  captains,  being  ap- 
Dtly  at  the  men*y  of  those  few  imi>orters  who  aru  still  in  the  market  for  tonnage. 

Again  it  says : 

^veral  of  the  sailing  ships  usually  engaged  in  the  cairying  of  wood  goods  from  the 
lian  Gulf  are  preparing  to  lie  up,  the  approaching  autumn,  premiums  for  insur- 
>  iriving  their  owners  no  hope  whatever  of  making  ends  meet  in  the  present  state 
freight  market. 

in  a  measure  the  same  caases  which  have  led  to  the  rapid  consamp- 

>f  our  forests  have  occasioned  a  like  destmction  of  the  Scandina- 

woods,  and  anxiety  has  arisen  in  Norway  and  Sweden  on  this  ac- 

:,  and  the  Groverument  of  those  countries  has  been  urged  to  adopt 

•es  calculated  to  prevent  the  disastrous  couse<iueuces  which  are 

Bceue<l. 

REPEATINa  HISTORY  OF  OTHER  NATIONS. 

We  are  only  repeating?  in  this  country,  in  respect  to  the  forests,  what 

everywhere  occurred  since  the  earliest  historic  periods.    Only  when 

brests  have  been  consumed  have  men  learned  their  real  value  and 

5e  which  they  were  designed  to  fill  in  the  grand  economy  of  na- 

.   As  mankind  have  migrated  from  the  original  home  of  the  race,  in 

rnatever  direction  they  have  gone,  their  course  has  been  marked  by 

itmction  of  the  forest.s.    Sometimes  these  have  been  destroyed 

Dotuer  to  clear  the  ground  for  agricultural  use,  sometimes  as  a  meas- 

Df  defen.se  or  offense  in  war,  sometimes  with  the  simple  desire  of 

ary  gain,  but  always  with  a  disregard  of  the  ultimate  couse- 

es.' 

RESULTS  OF  REMOVAL  OF  FORESTS. 

It  is  only  recently,  indeed,  that  we  have  learned  that  the  removal  of 

forests  involves  anything  more  than  the  loss  of  the  forests  theni- 

.    Their  connection  with  climate,  with  the  precipitation  of  moist- 

iritb  the  flow  of  streams,  with  the  atmospheric  currents,  with  the 

are  of  the  atmosphere,  and  consequently  with  the  ^reat  inter- 

li  vivilized  life,  with  agriculture  and  commerce,  was  not  known — 

lly  suspected  a  little  while  ago.    The  forests  were  valued  for 

mr  the  production  of  timber  for  constmctive  pusposes,  and  for 

1  in  the  arts,  and  as  the  supply  for  these  purposes  seemed 

and  more  than  suiBcient,  no  restraint  was  placed  upon  their 

»n.    But  at  length  it  has  been  discovered  that  the  forests 

ilogical  connections  of  the  highest  importance.    It  has 

A  that  their  extensive  removal  is  the  occasion  of  droughts 

tornadoes  and  destructive  torrents.    The  change  in  the 

many  countries  of  the  Old  Worhl,  so  that  from  once  being 
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ganlettH  of  fBitility  tbey  have  become  little  better  than  deaert  i 
has  been  clearly  traced  as  to  its  cause — to  the  destruction  of  theu 
eflts,  at  ouoe  their  adornment  and  their  defense.    It  has  been 
that  these  discoveries,  the  result  of  scientific  and  painstaking  < 
vatlon  mostly  within  the  present  century,  would  save  us  from  e: 
encing  the  sote  evils  which  have  befallen  many  other  countries,  by 
duciug  us  to  adopt  such  timely  and  effective  measures  as  would  leaa 
the  husbanding  of  our  forest  resources  and  the  preservation  of 
balance  of  natural  conditions  upon  which  out  fhture  national  wc 
and  comfort  are  so  dependent.    Whether  this  will  l>e  the  happy  > 
remains  to  be  seen.    In  this  new  and  rapidly-developing  country  i 
legitimate-— we  may  say  the  necessary — demands  upon  the  for       ! 
ftiel  and  for  lumber  of  course  are  great.  .  Our  people  are  non ; 
tomed  either  to  have  the  use  of  their  property  Controlled  by  60 
mental  regulations  or  i*estrictions  as  are  the  people  of  the  Old  TVc 
The  interests  which  the  people  at  large  have  in  the  forests,  irresp< 
of  their  ownership,  is  not  generally — is  not  to  any  considerable  extem 
understood.    The  owners  of  the  forest-s  for  the  most  part  look  upon  tl 
simply  ftom  the  pecuniary  point  of  view.    The  lumberman  sees  in  1 
trees  only  the  source  of  so  much  money,  and  hastens  to  secure  it.    I 
ber  brings  so  many  dollars  a  thousand  feet,  and  he  hastens  to  con^ 
the  monarchs  of  the  wood  into  available  merchandise.    He  cares 
iug,  knows  nothing,  of  meteorological  effects.*  He  will  not  learn  t^ai 
cutting  down  the  forest-s  which  border  the  streams  he  is  destrojl 
those  streams,  until  he  finds  they  will  no  longer  fioat  his  logs  tol 
saw-mills,  probably  not  even  then.    Nor  does  he  care  if  only  he 
his  lumber  into  market  and  convert  it  into  money.    If  the  mari 
glutted  this  year  so  that  sales  are  dull  and  prices  low,  he  will  hope 
his  neighbors  will  lessen  their  cut  for  the  next  season,  and  so  there  v 
be  Buffioieut  reason  for  him  to  continue  his  business  unchecked*    ] 
time  his  neighbors  hope  and  reason  in  the  same  way  in  regai*d  to 
self,  and  so  ail  continue  to  cut  to  the  greatest  extent,  and  the  glnt 
the  market  is  kept  up.    The  producers  are  not  beuefite<l,  but  the  tr 
are  destroyed  and  the  future  welfare  of  the  country  is  threatened. 

DESTRUCTION  UNRESTRICTED. 

Even  in  the  face  of  this  overproduction  and  the  great  areas  al 
stripped  or  nearly  stripped  of  their  forests,  those  who  look  at  the 
ter  without  any  pecuniary  interest  and  call  attention  to  the  threatei 
danger,  are  stigmatized  not  unfrcqueutly  as  alarmists,  and  we  are  assu 
that  we  need  not  concern  ourselves  about  the  lumber  supply.  Wearei 
told,  notwithstanding  the  proofs  established  by  the  most  careAd  1 
])totracted  examination  of  the  subject  by  most  competent  observen 
Europe,  that  the  removal  of  the  forests  has  nothing  to  do  with  the  t 
of  sti^ams  or  of  droughts  and  floods,  and  so  is  of  no  im])orta;Uce  in 
nection  with  our  commercial  interests.    At  the  same  time  It  win 
found  that  the  lumber  manufacturei^s  themselves  ai'e  perfectly 
at  the  present  rate  of  consumption  the  great  forost  regions  of  htm  o 
will  soon  bo  exhaiistcMl.  Tlio  lninl>er-trade  pnhlir^at  ions,  when  aildrei 
themsolv(*s  to  tlm  lumber  producers  and  tnulosnien  in  distinction  ii 
the  general  public,  frequently  declare  that  the  supply  of  gmwing  iini 
is  Incoming  scanty,  and  urge  that  the  cut  of  logs  should  l>e  restricti 
this  account  as  well  as  to  bring  about  a  better  state  of  the  ma:     ^t. 
conventions  of  lumbermen  are  held  for  the  purpose  of  secur 
<u{reemeut  among  them  to  send  smaller  gangs  of  men  into  tlie  wcktm 
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Mfl  ^  thd  operations  of  the  saw*mlll«  fora  certain  portion 

iir      iJii.  Bat  It  seems  itntK>9Sible  to  seoure  sucli  an  agree* 
I  1  gr^ed  and  personal  uooessity  appear  to  be  too  stroug 

oy  any  consideration  of  general  or  remote  advantageiand 
K  %n «  Dying  our  forests  seems  lil^ely  to  go  on  iritli  constantly 
Dg  ]     unity  until  we  suffer,  not  only  from  the  scarcity  of  lumber, 

I  so  impoitant,  not  to  say  indispensable,  for  so  many  of  the  arts 

ries  of  civilized  life,  but,  as  the  result  of  stripping  the  forest* 
irotu  the  hill'Sides  and  from  the  borders  of  our  streams,  we 
ourselves  floods  and  droughts  and  other  evils  more  severe 
1      e  yet  known. 

I  countries  have  been  engaged,  some  of  them  for  a  century 

( III  rffurtM  to  checic  the  evil  consequences  which  have  followed 

motion  of  their  fbrests  and  to  restore,  if  possible^  the  condition 

B  which  existed  before  that  destruction  took  place.    It  is  a  tedi* 

c    tly  work.    Great  expenditures  of  money  have  been  neoes- 

9nly  by  slow  degrees  have  those  countries  been  even  partially 

,  and  it  is  only  by  the  constant  intervention  and  exercise  of 

ernmental  authority  that  the  improvement  secured  from  time  to 

utaiiKHl  and  that  the  former  destructive  operations  are  not 

d  the  people  again  threatened  with  the  calamities  iVom  which 

in\    y  suffered. 

NEED  OF  GOVBBNIvrBNT  ACTION. 

therefore,  the  considerations  of  individual  self-interest  are  not, 
never  have  lieen,  sufficient  to  i*egulate  this  matter,  there  is  all 
)  reason  for  the  action  of  the  Government  in  regard  to  the  sub- 
pioi)ortiou  as,  in  the  freedom  of  individual  action,  lessresti'ained 

II  it  is  in  European  countries,  many  are  engaged  in  destroying 
!j  whi(jh  are  the  property  of  private  owners,  ought  the  Gov- 
to  act  promptly  and  efficiently  for  the  preservation  of  the 

rhich  still  belong  to  the  nation.    These  are  now  being  wasted, 
ug  time  they  have  been  regarded  as  lawful  plunder,  and  un- 
»us  iiersons  have  enriched  themselves  by  cutting  the  tree«  and 
g  of  them  in  the  market  or  using  them  for  their  private  pur- 
Hundreds  of  miles  of  Mexican  railway,  it  is  said,  were  con- 
of  ties  cut  on  the  public  lands  of  Arizona,  for  which  no  perinis- 
;  granted  and  no  payment  received.    The  Government  has  been 
ut  in  its  ti-eatment  of  these  do8iK)ilers,  as  it  has  been  liberal 
rmitting  settlers  in  the  vicinity  of  its  forests  to  make  use  of 
liheir  actual  needs.    This  liberality  ha^  been  taken  advant^ige 
r     itably.    The  time  has  come  for  the  Government  to  adopt  a 
u«      se  of  action  from  that  which  hiis  hitherto  characterized  it. 
still  be  liberal,  it  should  also  be  just  U>  itself  and  to  the 
J       forests  are  a  trust  which  the  Government  holds  for  the 
b.    It  has  no  right  to  allow  them  to  be  squandei^d  or  tc» 
^    I      to  be  lessened  by  individual  encroachments.    It  should 
to  arrest  and  punish  the  theft  of  its  timber  as  to  arrest 
one  who  violates  it«  i*evenue  laws.     A  fraudulent  entry 
iCe  ought  to  be  visit<»d  willi  puniHinnent  as  swifMy  and  iis 
.nlent  entry  at  the  eustoni-lHHise.     In  our  wi<le  domain 
demand  fur  land  for  agrienlturai  pur[K)8es  as  makers  it 
se  of  any  of  our  timber  lands  that  they  may  be  de- 
t-covering  and  so  preimred  for  tillage.    The  iirairle 
is  now  open  for  sale,  and  the  timber  lauds  of  private 


160  REPORT   OF   THE   COMMISSIONER   OF  AQRICULTUBE. 

owners  fi*om  wbioh  the  trees  have  been  swept  or  from  which  i 
being  rapidly  taken,  will  furnish  for  a  long  time  to  come  all  the 
needed  for  the  uses  of  agriculture.    The  timber  lands  yet  remauij 
the  property  of  the  Government  are  needed  for  a  use  that  c 
with  agricultural  prosi>erity  many  other  imx>ortant  interests. 

PROTECTION  OF  RIVERS  BY  FORESTS. 

It  has  been  ascertained  beyond  question  that  the  flow  of  sti         i 
dependent  upon  the  extent  of  the  forests  in  their  vicinity.    W    re 
abound  the  flow  is  comparatively  uniform  as  to  the  supply  of  wawr. 
is  of  great  importance,  both  to  agriculture,  commerce,  and  ma 
ures.    In  the  absence  of  forests  the  streams  are  subject  to  gi^eat; 
tions  in  their  volume.    Now  they  flow  along  their  course  in  gi      m 
disastrous  floods,  and  now  again  shrink  away  in  their  chanu* 
almost  disappear.    The  difference  of  a  few  feet  in  the  depth  of  i 
in  a  river  may  make  the  difi'erence  between  a  stream  under 
and  one  that  has  become  a  source  of  widespread  disaster.    It 
the  difference  of  a  few  feet  in  depth  which  converts  the  M 
from  a  great  and  beneficent  artery  of  commerce  to  a  sea  of  w    er       J 
ing  destruction  to  crops  and   producing    suffering   which   reqa 
millions  for  its  relief.    That  difference  may  easily  be  produced  b? 
presence  or  absence  of  forests,  especially  on  the  headwaters  of  that  s 
and  of  its  tributaries.    The  Government  is  called  upon  from  time  v 
time  to  contribute  liberally  for  the  relief  of  those  who  are  suffering  t 
the  overflow  of  the  great  river  of  the  West,  and  to  expend  miUic 
building  embankments  for  the  purpose  of  restraining  the  angry  \ 
which  come  pouring  down  from  the  Eocky  Mountains  on  the  one  nj 
and  from  the  Alleghanies  on  the  other.    It  is  only  with  great  dij 
that  these  embankments  are  maintained,  and  from  time  to  time 
are  burst  asunder  by  the  flood  and  have  to  be  rebuilt. 

FORESTRY  BETTER  THAN  DIKES. 

If  the  forests  along   this  stream  and  its  affluents  had  not  1 
removed  the  floods  would  seldom  have  reached  a  dangerous  point, 
the  true  remedy  for  them  now  is  the  establishment  of  forests  along;  u 
upper  water-courses,  rather  than  the  building  of  dikes  on  the  lowi 
X)ortions  of  the  stream.    These  are  but  a  temporary  and  ineffe     i 
remedy  at  the  best,  and  attended  with  great  and  constant  expe 
The  former,  once  established,  would  be  an  abiding  protection,  and  i 
a  lasting  source  of  revenue.    With  the  aid  of  the  forests,  we  maj 
without  hesitation  that  our  great  navigable  waters,  not  less  than  x 
smaller  streams,  are  completely  within  our  coHtrol.    Observation  i 
experience  in  European  countries,  reaching  through  a  long  con 
years,  have  shown  this  to  be  so.     Ijarge  masses  of  forest  in  the  vi    n 
of  rivers  perform  to  a  great  extent  the  office  of  reservoirs  or  rei    ' 
')asins  in  which  the  waters  are  stored  up  when  over-abundant  ai     nt 
vhich  they  are  discharged  when  needed,  thus  preserving  an  ei 
low.    In  a  region  destitute  of  forests,  the  falling  rains  or  the : 
nelting  snows  find  their  way  at  once  to  the  nearest  river  channels  i 
^11  them  often  beyond  their  capacity,  causing,  it  may  be,  a  disas 
overflow.    But  where  masses  of  woods  are  present  the  waters 
their  way  more  slowly  into  the  river  channels,  and  consequenUy 
Hway  gradually  without  overtasking  those  channels  or  causing  b 
ioods.    This  effect  of  forests  has  b^n  very  strikingly  shown  in  i 
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case  of  two  streams  whose  basins  arc  situated  very  Dear  each 
,  one  of  which  is  well  wowleil,  wiiile  from  the  other  the  forest-oov- 
has  been  removed.    The  ciise  is  so  interesting  as  to  warrant  quot- 
m  aocoant  of  it  from  the  Eevue  de^  Eatix  et  Forets: 

'       Mtate  possesses,  io  the  dcjinrtmeut  of  Vaucluso  ^writes  tlio  forest  conservator 

j»        isi^re;,  a  forest  of  more  tliuu  :{,01X)  hectares,  situated  ou  the  portion  of  the 

■in  Liiboron,  nearest  to  the  valley  of  the  Durance.    This  region  is  very  mach 

up,  and  traversed  in  all  directions  by  very  narrow  and  deeply  embanked  ravines 

M  the  midst  of  masses  more  or  less  dense  of  Aleppo  pines  and  green  oaks. 

These  ravines  are  almost  the  only  outlets  for  the  transport  of  wood,  in  conse- 
Lnmoe  of  the  difficulties  which  would  be  encountered  and  the  expense  which  would 
N  inenrred  iu  niakiug  more  practicable  ones  on  the  rapid  declivities  strewn  with 
■onnoos  masses  of  rook.    There  exists  one  so  situated,  called  the  Ravine  de  Saint- 
Phslez.    The  direction  is  from  north  to  south,  in  the  midst  of  a  mass  of  Aleppo  pines 
At  state  of  growth  more  or  less  compact. 
T<s  leosth,  and  for  4  kilometers,  or  f^om  the  road  from  CavailloD  to  Pertuis,  to  the 
lainof  Saint-Phalez,  of  an  area  of  about  50  hectares,  forms  the  haftain  de  reception  of 
♦'«ent. 
I  land  is  well  cultivated;  there  a^e  no  declivities  too  steep  for  cultivation  ;  it 
-ises  vineyards,  meadows,  and  arable  land ;  the  soil  is  argillaceous, 
ravine  of  Saint-Phalez  receives  many  affluents,  the  most  important  of  which 
ii       i  of  the  Combe  d'Yeuse,  which  joins  it  near  the  summit,  where  are  some  hun- 
-  QSters  of  the  cultivated  grounds  of  which  I  have  spoken, 
ravine  delaCombed'Yeuse  is  of  much  less  considerable  length  than  that  of  Saint- 
I     «ui ;  it  is  sc^cely  two  kilometers.    It  is  strongly  embanjced,  surmounted  by  deep 
Titles,  covered  with  green  oaks  of  eight  or  ten  years'  growth,  and  the  Aleppo 
I  of  diJBferent  ages.    Its  haann  de  r^ceptioUf  of  about  50  hectares,  or  123  acres,  com- 
■«  the  whole  slope,  precipitately  inclined,  with  a  general  southwest  aspect.    It  is 
id  at  the  top  by  a  deep  bed  of  rock  cut  into  peaks  of  the  most  imposing  aspect. 
^  AiM  geologioai  formation  in  both  is  absolutely  the  same,  as  are  all  the  other  condi- 
tions at  all  the  x>oints  which  I  have  examined. 

b  no  part  is  to  be  seen  either  spring  or  appearance  of  humidity.  No  water  is  seen 
BcnktiDg  at  the  times  of  storms  or  great  rains,  and  this  water  soon  passes  away,  with 
Iks  oiiferences  which  will  afberwaras  l)e  mentioned.  At  all  other  times  these  ravines 
Bs  of  a  desolating  aridity. 

In  the  ni^ht  of  the  2d  or  3d  of  September,  1864,  there  fell  a  rather  abundant  rain 
over  all  this  portion  of  the  mountain.  In  the  morning  the  argillaceous  grounds  of 
Bsint-Phalez  were  saturated,  of  which  evidence  was  found  by  any  one  attempting  to 
0088  them.  I'he  ravine  of  Saint-Phalez,  the  receptacle  of  the  surplus  water,  had 
Sowed  but  slightly ;  that  of  the  Combe  d' Yeuse  remained  dry. 

The  day  of  the  4th  of  September  was  warm ;  a  water-spout  borne  along  by  a  south- 
vest  wind  struck  on  the  Luberon.  Its  passaj^e  did  not  last  more  than  forty  minutes ; 
koticarcely  had  it  come  when  the  torrent  oi  Saint-Phalez  became  awful.  Its  maxi- 
Bnm  deliverance  was  about  2  cubic  meters.  It  did  not  flow  more  than  fifty  minutes, 
hvt  with  an  average  delivers^  of  a  cubic  meter ;  it  had  then  passed  in  all  15,000  meters 
Bf  water.  Its  height  had  been  0.04  m.;  each  square  meter  had  received  40  liters,  and 
jhsSO  hectares  of  Saint-Phalez  20,000  cubic  meters.  The  ground  had  only  retained 
MOO,  which  is  sufficiently  explained  by  its  argillaceous  character  and  the  st'ite 
B^iatantion  the  night  before.  While  the  torrent  of  Saint-Phalez  flowed,  filled  from 
huk  to  bank,  seizing  and  carrying  ofi*  rocks  which  had  been  employed  to  form  a  road 
■Ueh  was  believed  to  be  safe  against  all  contingencies,  that  of  the  Combe  d'Yeuse 
>id  aU  those  traversing  the  wooded  lands  remained  dry,  or  gave  only  an  insignificant 
ptttity  of  W4ter. 

On  the  slope  opposite  to  that  of  which  I  have  been  speaking,  in  the  valley  of  Peyne, 

^  e  road  newly  fornled  did  not  experience  the  least  injury  throughout  the 

•"  v«  the  portion  of  it  passing  through  the  forest  of  the  domain ;  but  at  its  issue, 

lands  of  the  Libande  and  of  the  Koquette,  it  had  been,  so  to  say,  destroyed. 

loaded  with  fagots  was  upset  and  smashed  by  the  waters,  which  flowed  from 

cultivated  slojies,  and  tore  along,  with  the  noise  of  thunder,  at  the  bottom  of 

vine. 

MMwl  fortune  Becurc<l  to  me  another  subject  of  study  ou  the  same  ground. 

;h  of  October  following  I  went  to  the  sale  of  the  fellings  of  the  Tarascon, 

fell  an  abnndant  rain.    The  next  day,  the  2Gth,  the  weather  was  clouded. 

the  Luberon  in  the  hojio  of  arrivin|^  there  at  the  same  time  as  would  a 

.  which  I  saw  approaching.    I  arrived  first ;  the  ravine  of  Saint-Phalez 

from  the  passage  in  small  quantity  of  the  waters  of  tht^  night  before ; 

«d,  as  appeared,  to  saturate  the  lauds  of  the  domain,  as  had  previously 

the  7th  (3df)  of  September. 
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I  had  scarcely  gone  over  two  kilometerB  iu  the  ravine  when  the  water  bega 
mah  with  fi^eat  violence :  ten  minutes  later  it  precipitated  itself  in  itsordinfUY^ 
d^ecoulementj  completiuj^  the  work  of  <leKtriiction  begun  in  the  month  of  Se 
The  lands  of  Saiut-Phalez  had  absorbed  but  little  or  none  of  the  wat^r  ^at  u*«' 

The  storm  was  not  of  long  duration,  an  liour  at  most.    The  time  wai  wol^ 
for  collecting  on  the  grouu<l  exact  measurements,  but  I  reckon  that  the  torr 
ered,  at  its  maximum,  somewhat  Icks  water,  perhaps,  than  on  the  4th  of  Sept 
flood,  however,  wjwj  more  frightful ;  it  swept  away  rocks  with  so  mach  who  g»« 
ease  that  nothiu<r  i^ad  been  repaired  since  the  lirst  storm,  which  had  left  thest 
dug  outj  and  without  bond  of  cohesion  among  themselves. 

To  gam  the  forester's  house,  which  was  on  the  slope  of  the  left  bank,  it  was  nc 
sary  to  make  a  long  circuit,  to  go  round  the  domain  of  Saint-Phalez  and  to  croM 
grounds  belonging  to  it,  iu  which  one  sank  to  the  depth  of  0.30  meters,  or  12iii€ 
Before  arriving  at  my  home,  I  still  had  the  ravine  of  the  Combe  d'Yeuse,  and  I  fei 
I  would  bo  stopped  there  by  a  new  obstacle.  I  was  agreeably  surprised  to  i!n 
dry.    An  hour  after  the  storm  the  ravine  of  Saint-Phalez  had  ceased  to  flow. 

It  rained  throughout  the  whole  of  the  28th,  without  there  being  anythioj 
remark  similar  to  what  had  happened  on  the  preceding  days.    The  on^  eff(p«*OT 
was  that  on  the  evening  of  the  30th,  near  the  forester's  house,  and  at  S 
meters  from  the  ravine  of  Saint-Phalez,  there  was  seen  coming  down,  in  thatui  *« 
a  small  fillet  of  clear  water.    Its  volume  increased  perceptibly  daring  the  three  d 
to  diminish  in  like  manner  during  the  two  which  iollowed.    Its  passage  broke  A 
a  little  of  the  foot-path  which  goes  along  the  vallov,  but  caused  only  a  damage 
repaired.     But  this  foot-path  presented  nothing  of  the  solidity  of  strnctnre  of 
the  Combe  de  Saint-Phalez,  built  on  enormous  blocks  of  rocks,  which  had  stum 
several  years,  and  which  had  allowed  of  passage  with  a  wagon  some  days  1      ir 
destruction  by  the  storm  in  September.    If  the  Combe  d'Yense  had  yielded  <. 
water  as  that  of  Phalez,  and  if  these  two  masses  of  water  had  come  at  the  a        » 
the  damage  causml  in  the  plain  must  have  been  considerable,  and  the  Darauvo,  Jrl 
received  these  waters,  would  have  been  so  much  the  larger. 

Thus  we  have  two  torrents  very  near  and  nndcr  the  same  conditions,  except 
the  basin  drained  by  the  ouo  comprises  r>0  hectares  of  cultivated  lands,  thafoi 
other  250  hectares  of  woodlands.    The  fiiiit  receives,  and  allows  to  flow  away, 
waters  of  the  greater  part  of  the  storm,  in  a  few  hours  at  most,  causing  therehv 
siderable  damage ;  the  second,  which  had  received  a  greater  quantity  of  rain, 
it,  keeps  it  for  two  days,  evidently  retaining  a  portion  of  it,  and  takes  three  in 
days  to  yield  up  the  surplus,  which  it  <locs  in  the  form  of  a  limpid  and  iuoffeo 
stream. 

GOVERNMENT  AID  IN  REFORESTING  STREAMS. 

The  importance  of  prescrviu^  a  forest  growth  in  the  vioinitf 
streams  appears,  therefore,  to  be  very  great;  it  is  our  nataral 
guards  against  both  floods  and  droughts.    There  should  be  iio  h<      m 
or  delay,  therefore,  in  protecting  from  injury  such  of  our  remaiuiii|^  j 
forests  as  are  so  situated  as  to  exercise  this  conservative  influence  n; 
streams.    It  is  one  of  the  clearest  duties  of  the  Government  so  to  i 
tect  them.    The  most  stringent  provisions  of  law  should  gua^ 
from  depredation  or  injury,  and  in  no  case  should  the  title  to  th 
alienated  by  the  Government.    They  should  remain  under  the  pa 
management  as  one  of  the  sources  of  national  benefit.    In  additi 
this,  efforts  should  be  made  by  the  Government  to  clothe  agaiu  i 
trees  portions  of  the  country  iu  the  neighborhood  of  streams  fi-om  wl 
the  forests  have  been  cut  of!'.    It  cannot  be  expected  that  such  a  w 
will  be  undertaken  by  individuals.    The  work  required  is  too  ei 
\ud  costly,  and  theie  is  no  adequate  motive  to  engage  in  such  ant 
)rise.     Tree-])lanting  by  individuals  will  only  be  undertaken  ^ 
iiere  is  a  reasonable  assurance  of  pecuniary  advantsige,  and  it  wiu 
\uite  limited  in  extent.    Nor  will  it  be  practicable  to  obtain  such  a 
nnation  of  individual  action  as  to  secure  the  desired  result.    Keiu 
igain,  can  it  be  expected  tliat  the  separate  States  will  engage  in 
vork  w  itli  the  requisite  efficiency.    A  State  might  well  nndertaKc 
irotect  streams  of  such  limited  extent  as  to  be  (contained  within  itso 
^^nders.    But  many  of  our  streams  pass  through  or  form  the  beau 
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4     v^         I      t6«.    Six  or  seven  State8  are  afi'ected  by  tbe  HooiIh  of 

!       u     X  I  is  more  likely  to  be  damaged  by  them  tban  is  West 

n      »•  t      '  liie  loost  efficient  protection  against  tliem  is  to  be  made 

State  rather  tban  in  the  former.     Yet  it  would  be  difficult 

II    iana  in  establishing  i)rotcctive  forests  in  West  Virginia 

w  iu««ace       I  latter  State  to  plant  forests  for  the  benefit  of  Indiana. 

A  FOREST  (COMMISSION. 

The  only  way  of  secaring  the  end  desired,  therefore,  seems  to  be  by 
16  action  of  the  General  Government.    The  passage  by  Congress  of 
I  a  bill  as  that  introduced  at  the  last  session  by  Senator  Sherman, 
TOiUng  a  Forestry  Commission  for  the  purpose  of  ascertaining  the 
condition  of  the  country  in  the  vicinity  of  navigable  streams, 
r       be  an  important  step  in  the  right  direction.    The  bill  of  Mr.  Ed- 
s  is  one  of  similar  character  and  ought  not  to  fail.    It  may  well 
ed  also  why  the  General  Government  nniy  not  as  well  appropriate 
>y,  in  conjunction  with  the  States  most  interested,  for  thepurjwse 
venting  floods  in  the  Ohio  and  Mississippi,  those  great  arteries  of 
arce,  by  reclothing  their  upper  waters  with  forests,  as  to  expend 
in  building  dikes  to  check  the  ravages  of  the  floods. 
SOT  many  years  France  has  been  engaged  in  stopping  the  ravages  of 
ts  by  replanting  the  mountain  sides  with  trees.    These  torrents 
Deen  gi'owing  more  destnictive  from  year  to  year,  as  the  forests 
rerocat  down  by  the  iM^asantry,  chielly  for  the  sake  of  extending  their 
ire  grounds.    Great  masses  of  rock  and  gmvul  were  swept  down 
I      itain  sides  from  time  to  time  into  the  valleys  and  plains  below. 
10      11  an  extent  did  this  destructive  process  go  that  the  cultivated 
)f  whole  villages  and  districts  were  in  some  cases  overspread 
nio  loe  debris  brought  down  by  the  torrents,  and  the  inhabitants  Avere 
Delled  to  abandon  their  homes  and  fields  and  remove  to  other  por- 
of  the  country  in  onler  to  continue  to  gain  a  livelihood  by  agri- 
re.    Aroused  by  these  desolating  calamities,  the  Government  in- 
ited  an  inquiry  into  the  cause  and  the  proper  remedy  for  the  evil, 
s     '  a  careful  investigation  of  the  subject,  conducted  in  a  most  scieu- 
manner,  the  GovernmcMit  undertook  to  check  the  devaatatioiiH 
torrents  by  restoring  their  woody  covering  to  the  mountain 
uid  by  regulating  the  cutting  of  their  forest-s  by  the  proprietors. 
ever  it  was  deemed  necessary  that  there  should  be  trees  for  pro- 
f         the  proprietors  were  directed  to  replant  their  denuded  acres. 
i      umstances  re(iuired  it,  they  Avere  assisted  by  the  State,  to  the  ex- 
of  furnishing  them  witli  seeds  or  young  trees  fit  for  planting.    If 
;his  help  the  proprietors  declined  to  comply  with  the  demand  to 
ut,  the  State  asserted  its  right  of  eminent  domain,  took  possession 
needed  land  and  planted  the  requisite  trees,  leaving  the  proprie- 
iill  the  right  of  redeeming  their  lands  within  a  (;ertain  period,  on 
tion  of  paying  to  the  State  the  expense  which  it  had  incurred  in 
work  of  reforesting.    This  work  of  reforesting,  so  far  as  it  has 
I       been  entirely  successful.    AV here ver  it  has  been  cairied  out 
\B  of  the  torrents  have  been  checked,  and  it  has  been  abun- 
iwved  that  the  forests  are  an  instrument  by  means  of  which  tor- 
floods  c^n  be  controlled,  and  that  if  man  can  mar  the  face  of 
9  hetMllessness  or  reckless  si^lfislnH'ss  lie  can  also  heal  the 
Bh  he  has  mmle. 

ich  way  as  that  adopted  by  Francis  and  other  European  iia- 
biie  General  Government  of  this  country  meet  the  problem 
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now  before  it,  of  the  protection  of  its  navigable .  streams  by  m 
the  forests.    In  doing  this  it  will  at  the  same  time  accomplisu 
results  of  great  importance.    It  will  meliorate  the  climate  of  the  o 
try,  rendering  it  more  salubrioas  to  man  and  beasts  and  morefavo 
to  agricultural  pursuits.    The  streams,  made  thus  more  equable  in 
flow,  will  be  greatly  improved  as  the  channels  of  commerce  and 
source  of  steady  power  for  the  various  mechanical  and  manufactunnj 
industries  of  the  country. 

PROTECTION  OP  GOVERNMENT  FORESTS. 

The  fact  that  the  timber-lands  in  possession  of  private  persons 
being  rapidly  destroyed,  so  that  the  visible  supply  of  lumber  is  r 
to  very  scanty  dimensions,  while  scarcely  any  provision  is  made  loi 
restoration  by  planting  or  by  measures  calculated  to  secure  its  i 
duction  by  natural  means,  renders  it  the  more  imperative  that  the  uof 
emment  should  at  least  protect  and  make  the  most  of  its  own  foi 
It  seems  a  vain  hope  that  private  proprietors  will  treat  their  wood 
property  in  a  conservative  way  or  have  in  its  management  any  re 
for  the  general  welfare  or  any  other  consideration  than  that  of  pe 
pecuniary  profit.     The  prevailing  disposition  is  to  convert  the 
into  lumber  in  the  speediest  manner.    The  result  is  that  more  lomi 
is  thrown  upon  the  market  than  the  country  wants,  consequently  pri 
go  down  in  the  competition  of  sellers  with  each  other  until  in  cases,: 
a  few,  lumber  is  sold  for  less  than  the  cost  of  its  production.    Becenu; 
a  meeting  of  the  lumber  manufacturers  of  the  Northwest  was  hi      i 
Chicago  for  the  purpose  of  consultation  on  the  depressed  conditi     o 
the  lumber  trade.    The  meeting  was  a  large  and  influential  one, 
sisting  of  mill-owners  and  forest-owners  from  all  parts  of  the  gr 
timber  territory  of  the  Northwest.    It  was  said  to  represent  a 
of  $500,000,000.    The  endeavor  was  made  to  establish  an  agre 
among  the  mill-owners  to  suspend  the  operation  of  their  saw-milis  w 
given  date,  a  few  weeks  earlier  than  the  usual  time  of  suspension, : 
thus  to  lessen  the  oversupply  of  lumber.    It  was  admitted  by  all 
the  production  of  lumber  in  the  Northwest  at  present  is  in  excess  ot 
demand  by  1,500,000,000  feet,  and  that  if  this  amount  could  be  wiihhei 
from  market  the  amount  left  would  sell  for  as  much  as  would  be  r 
from  the  whole  stock  offered  for  sale  or  likely  to  be,  and  the  amount 
withheld  would  represent  so  much  timber  preserved  and  so  much  p 
niary  profit.    But  no  agreement  to  restrict  the  manufacture  could 
effected.    The  most  that  could  be  attained  was  the  passage  of  a  r 
tion  recommending  restriction,  but  leaving  it  to  each  one's  sense  oi  i 
interest  to  comply  with  the  recommendation  or  not.    It  was  coni 
by  this  company  of  men  that  any  restraint  upon  individual  action  o 
than  individual  personal  interest  was  Impossible;  that  the  tre     wo\ 
felled,  converted  into  lumber,  and  put  ux)on  the  market  so  long       i 
^^ee  was  left  of  the  forests. 

T^he  appeal,  therefore,  to  individual  action  for  the  conservation  of 
'uiests  seems  hopeless  and  makes  the  action  of  the  Government 
aore  important  and  urgent.    And  if  the  Government  is  to  act  in 
natter,  it  is  wise  policy  for  it  to  act  promptly  and  with  all  possi    3 
iiency.    Dilatory  action  and  inefficient  measures  allow  the  ev      to 
*emedied  to  reach  larger  proportions  than  they  have  now,  and     o 
ate  greater  and  more  costly  eftbrts  on  the  part  of  the  Goven 
')<^reafter.    In  taking  such  action  as  has  been  indicated  we  shall  be 
,.inDtingr  fho  /.mirpo  recommcuded  by  common  sense  and  the  coo: 
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ioh  the  experience  and  the  mature  consideration  of  other  countries 
» led  them  to  adopt 

FORESTRY  BECOME  SCIENTIFIC. 

As  certainly  as  the  conchisions  of  science  and  patient  observation 

to  be  trusted  the  s^^steni  of  forest  conservation  and  management 

1  has  been  adopted  by  most  of  the  European  Governments  is  the 

which,  in  its  substance  and  essential  elements,  must  be  accepted 

uHi  pursued  by  us.    And  the  sooner  we  recognize  this  fact  and  act 

n  it  the  better.    There  is  no  American  method  of  forestry  in  dis- 

ion  from  a  European  or  an  Asiatic  system.    The  great  laws  of  na- 

are  the  same  in  all  parts  of  the  world.    The  laws  of  vegetable  phy- 

H    G[y  are  everywhere  the  same.    Varying  combinations  of  soil  and 
)  may  require  some  corresponding  variations  of  treatment  in  the 

aiuTation  of  trees  and  in  the  management  of  forests.    But  the  gen- 

m  system  must  be  the  same,  governed  by  the  same  general  and  un- 

shttgeable  laws. 
We  know,  therefore,  the  main  course  to  be  pursued.    We  enter  upon 

tin  no  uncertainty  as  to  its  wisdom  or  the  results  to  be  gained.    Others 

live  been  experimenting  for  us  through  a  long  course  of  years,  and  it 

nr  privilege  to  have  the  benefit  of  their  experience  at  the  outset  of 

rork.    Forestry  is  no  longer  a  matter  of  experiment,  though  it  offers 

He  while  an  ample  field  for  experiments.    It  is  now  an  established 

Doe,  and  (tarries  with  it  the  certainty  of  science  in  securing  results. 

we        grow  a  forest  as  well  as  we  can  a  field  of  com,  and  with  the 
)  certainty  as  to  the  product.    The  same  adaptation  of  science 

<rii]     has  niised  the  work  of  the  husbandman  from  the  haphazard 
iiion  of  ignorance  to  the  dignity  of  an  intelligent  process  and  to 

ao  ^'alue  of  an  employment  having  an  assured  success,  when  applied 

0  the  mana^rement  of  trees  in  masses,  renders  it  not  only  one  of  the 
interesting  but  one  of  the  noblest  and  most  valuable  pursuits  in 

i^ni     men  can  engage. 

OBJECT   OP  FORESTRY  NOT   TO  RESTRICT  USE  OF  THE  TREES. 

!    5  object  of  forestry  is  not,  as  many  perhaps  suppose,  the  mere 
vation  of  timber-trees,  whether  from  the  ravages  of  fire  or  the 
.   It  is  not  to  withhold  them  from  being  converted  into  lumber  for 
many  uses  of  civilized  life,  or  from  supplying  the  equally  pressing 
ads  for  fuel  for  domestic  and  manufacturing  purposes.    On  the 
cniiy,  an  intelligent  system  of  forestry,  while  it  seeks  to  protect  the 
s  from  needless  consumption  or  harm,  undertakes  so  to  cultivate 
lage  them  as  to  secure  the  largest  possible  supply  of  lumber,  fuel, 
r  products,  while  at  the  same  time  preserving  the  forest  capital 
k  wuule  in  its  integrity  and  undiminished  in  value.    It  undertakes 
re  these  direct  material  advantages  in  the  greatest  degree,  while 
ingat  the  same  time  climatic  and  other  results  of  the  utmost  import- 
There  has  been  a  great  misunderstanding  on  this  subject.    Many 
ed  to  supi>ose  that  those  putting  forward  the  claims  of  forestry, 
w    ting  a  policy  which  would  infringe  the  rights  of  property 
ifT  restricting  the  freedom  of  the  individual  as  to  the  cutting 
of  his  forests.    When  the  preservation  of  til^p^^^  -^^i" 
9  has  been  advocated,  the  impression  has  iMnls^e  upon 
!i  that  a  great  source  of  valuable  lumber  ^Pp|tO  be  with- 
aie  public,  the  trees  to  be  left  to  grow  and  at  last  decay 
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without  liaviiijic  eoutiibut^d  anytbin*^  to  tho  public  wealth  ot  w 
In  consequence  of  this  it  has  been  easy  lor  those  who  are  profitiu|! 
the  ])himler  of  the  forests  to  create  an  immtelligent  ox)position  w! 
hafi  hitherto  prevented  any  effective  measures  being  taken  for  the  j 
and  conservative  management  of  the  Adirondack  region.    Such 
agement  wouhl  not  withdraw  that  region  and  its  forests  from  the ' 
or  lessen  the  vahie  of  it«  products,  but  it  would  increase  th 
would  preserve  that  region  for  the  public.      It  would   in  dne 
increase  its  lumber  prod\icts  to  an  amount  far  beyond  its  present; 
It  would  protect  it  from  devastating  lires.    It  would  preserve  it 
great  8anit<arium  or  health  resort,  making  it  more  accessible  than : 
by  means  of  improved  roads,  while  still  preserving  all  the  chai      on 
natural  wildness.    At  the  same  time  it  would  exert  an  imi 
climatic  influence  upon  the  country,  and  have  a  most  valuable  • 
preserving  and  rendering  equable  the  flow  of  that  great  chani 
commerce,  the  Hudson  River.    Figures  cannot  represent  the       en 
results  which  might  thus  be  obtained. 

This  is  but  a  single  illustration  of  the  proper  character  and  work 
soientiflc  forestry.    What  it  would  do  in  the  case  of  the  Adironi 
it  would  do  substantially  in  other  cases.    Everywhere  it  would  be 
servative,  in  the  best  sense,  both  of  the  pecuniary  and  other  in 
of  the  people.    Its  results  would  be  good  and  only  good  in  every  i 

WHY  GOVERNMENTS  SHOULD  ENGAGE  IN  FORESTEY. 

It  deserves  encouragement,  therefore,  on  every  hand,  and  from 
private  citizen  as  Avell  as  from  the  Government.    It  is  especidly  ft 
work  to  be  fostered  and  undertaken  by  the  State  and  General  Go 
ments.    The  work  of  forestry  is  one  of  such  a  protracted  nature,  re^ 
ing  continuously  through  such  long  spaces  of  time,  demanding  i 
lapse  of  so  many  years  often  for  the  accomplishment  of  some  of  it»< 
jects,  that  individuals  shrink  from  the  undertaking  through  the  a] 
hension  that  they  may  not  live  to  see  the  expected  or  promised  m 
But  the  life  of  a  St^te  is  unlimited.    A  State  is  not  disconragea  i 
cause  its  work  needs  long  time  for  its  completion  and  the  fhU  t 
plishment  of  the  object  aimed  at.     While,  therefore,  there  are  r 
sons  sufficient  to  warrant  individuals  to  engage  in  the  work  of  forest 
it  is  a  work  peculiarly  appropriate  to  governments.    Every  conside 
tion  of  national  welfare  urges  them  to  engage  in  it.    As  a  source 
revenue  it  is  one  of  the  surest  and  inost  constant.    There  is  none  1 
fluctuating.    As  an  element  of  general  prosperity  there  is  none  m 
important.    It  is  closely  connected  with  the  manifold  industries  of  1 
History  shows  us  that  nations  have  declined  in  power  and  prospei 
with  the  decline  of  their  forests.    It  will  be  our  wisdom  to  profit  oy ' 
lessons  of  history  and  to  spare  ourselves  the  sufferings  with  which  o 
:iations  have  been  afflicted,  by  arresting  the  destruction  of  our  fow 
>efore  it  has  reached  a  point  l»eyond  reniedy. 

The  bill  introduced  into  the  Senate  at  its  last  session  by  Senator  1 
nunds,  and  having  for  its  object  the  reservation  of  a  considerable  t 
if  land  in  Montana,  on  the  iieadwaters  of  the  Missouri  and  Coliuni 
Vivers,  was  a  step  taken  in  tlie  ri^jht  dire(*tion.    Having  passed  the! 
»ce  it  awaits  the  action  of  the  House  of  Kei)resentatives.     Another  i 
>r  like  cil^Kktf^^  ^>'^^  nioi-e  *x*'neral  seoi)e  was  introdueetl  in  the  B 
it  ita  laanl^kou  by  Senator  Shennan.    it  provides  for  a  Comin 
or  the  etamfttion  of  the  subject  of  the  jneservation  and  cuUivatHiB 


lion  upon  the  subjects  treated  by  them. 

EDINBURGH    INTF.n?fATIONAL    FORESTRY  EXHIBITION. 

iiteriiatioDQl  Foreiftry  Exbibition  has  been  lield  at  Edinburgh, 

d,  during  the  ]>resent  summer,  in  which  tiiis  country  was  invited 

ipate.    As  we  have  no  scientitie  schools  of  forestry,  such  as 

in  most  foreign  countries,  and  particuhirly  in  Europe,  nor  any 

lable  collections  of  forest  products,  we  were  not  in  a  condition,  if 

d,  to  make  any  imiK>rtant  contributions  to  the  exhibition.    It 

uiy  possible  for  the  Dei)artment  to  be  represented  in  its  forestry 

TJiefoUowin<;:  report  of  the  exhibition,  however,  is  presented  by 

Riley,  the  Eutomolo<^i8t,  who  visited  the  exhibition  under  iu- 

•us  from  the  Commissioner  of  Agriculture: 

}  inception  of  ihU  oxhihition  credit  is  due  to  the  Scottish  Arl)ori cultural  8o- 
I  oue  of  it«  prtMcipal  objects  was  to  direct  pubUo  attention  to  the  necessity 
ista  in  Great  Britain  for  the  cstahlishineut  of  a  school  of  forestry  after  the 
tiiose  ex!Htin!;  in  France,  Qcnnany,  and  most  other  European  countries. 
by  of  the  Britirih  Govornment  in  re8}>ect  to  such  a  school  is  the  more  remark- 
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nUITlSII  COMMISSIONERS  OK  WOODS  AND  FORESTS  EXHIBITB. 

It  may  bolp  to  explain  the  apathy  of  the  British  Government  on  the  subject 
conservation  of  forests  when  it  is  mentioned  that  of  all  the  splendid  royal 
which  were  to  he  found  in  different  parts  of  the  country,  in  which  many  u 
monarch  followed  the  chase,  only  53,000  acres  remain.    These  are  distributed 
lows :  Dean  Forest  and  High  Meadow  Woods,  Gloucestershire,  about  19,500 ;  \ 
Forest,   10,000 ;  New  Forest,  Hapipshire,   18,750;   Bere  Woods,  Hampshire, 
Alice  Holt,  Hampshire,  1,887 ;  Woolmer  Forest,  Hampshire,  870 ;  Parkhnrst, 
Wight,  1,152  acres.    Epping  Forest,  the  well-known  jilay-ground  of  the  Lor 
at  holiday  times,  is  the  property  of  the  corporation  of  London.    From  the  1 
tioned  forest  the  conservator.  Captain  Mackenzie,  sent  numerous  specimen'*' 
ture's  freaks,  in  the  curious  self-grafting  of  branches,  of  the  interlacing  of  r* 
peouliar  contortions  of  trunks.    Admirable  plans  of  forest  lodges  were  also  a 
The  "  Bnmham  Beeches,''  a  magnificent  group  of  trees  in  Epping  Forest,  whici 
been  extolled  by  many  writers  on  sylvan  scenery,  were  represented  by  photo] 
and  by  sections  of  the  wood  of  some  of  their  number  which  had  been  blown  do 
heavy  gales. 

In  the  royal  forests  oak  is  chiefly  cultivated  for  use  in  the  royal  navy,  but 
trees  are  also  intermixed,  including  the  ash,  birch,  beech,  and  Spanish  chestn 
elm,  the  lime,  the  hornbeam,  and  several  members  of  the  pine  and  fir  family, 
tions  of  trees  in  aee  from  ten  to  two  hundred  years  were  shown,  indicating  tm 
ing  growth  of  timber  under  different  circumstances  and  different  soils.    Thei 
bers  eive  an  opportunity  of  testing  the  popular  theory  that  the  a^e  of  trees 
exact^  determined  by  the  counting  of  the  ring  growths,  each  nng  growth 
supposed  to  represent  one  year's  fife  of  a  tree.     It  apx>ears  to  be  the  o 
generally  of  foresters  in  Britain  that  the  ring  growths  may  be  relied  u] 
determine  the  age  of  a  tree,  and  in  some  of  the  trees  whose  ages  are  oth 
determinable  the  ring  growths  closely  correspond  to  the  number  of  years  in 
the  tree  has  been  in  the  ground.    In  the  case  of  some  of  the  old  trees,  th4 
rings  become  so  contracted,  indicating  the  exhaustion  of  the  soil  in  whi 
tree  had  stood,  that  it  was  almost  impossible  to  count  them  with  any  ace 
On  a  chart  from  the  Dean  Forest  were  some  very  instructive  figures,  giving  the 
of  experiments  carried  on  for  the  last  hundred  years  im  connection  with  the  plan* 
oak.    These  show  no  opposition  to  the  old  received  theory  that  an  oak,  liW 
other  tree  artificially  cultivated,  is  better  to  be  transplanted  Qsce  or  twice  I 
ing  fijially  deposited  on  the  spot  on  which  it  is  intended  it  should  grow.    lu 
nurserymen  always,  in  transplanting  a  tree,  trim  the  tap  root  so  as  to  encom- 
growth  oi  fibers.    As  illustrating  the  methods  of  inclosure  in  use  at  New  For 
was  set  up  in  the  open  eround  a  noop-iron  fence  for  large  areas,  which  was 
cost  with  bank  and  ditch  1«.  1^.  per  yard ;  and  there  was  a  cleft  oak  paliui^ 
which  can  be  provided  at  Is.  Id.  per  yard. 

THE  queen's  exhibits. 

In  the  open  ground  was  shown  a  pretty  rustic  chalet  sent  by  Her  Majesty  t 
and  composed  entirely  of  the  wood  of  Piniia  sylvestrUf  forests  of  which  tree  a« 
covered  a  large  area  of  the  Hi&^hlands.  Some  years  ago  the  remains  of  the  olu 
of  Upper  Deeside,  where  Her  Majesty's  Highland  residence  of  Balmoral  is,  were 
ened  with  extinction.  They  had  passed  into  the  hands  of  a  wood  merchant,  I 
Majesty  interposed  and  bought  up  the  woods,  which  have  been  closely  ooz 
since.  Her  Majesty's  private  forests  on  Upper  Deeside  extend  to  about  20,000  ad 
contain  many  noble  specimens  of  the  old  pine  of  the  country.  One  massive  sec 
wood  from  Ballochbirie  Forest — one  of  the  Highland  forests  of  Pinus  »ytve8tri9~ 
hundred  and  seventy  years  old ;  another  is  two  hundred  and  twelve  years.  The 
had  been  blown  down  and  haid  lain  on  the  ground  for  upwards  of  for^  yean 
the  sapwood  had  become  wasted  into  a  soil  on  which  are  growing  heather  anc 
berry  bushes  and  mosses ;  but  the  heartwood,  which  measures  3^  feet  across— £ 
indestructible  nature— is  still  perfectly  sound.  The  object  which  Her  Mijesty 
^ending  this  exhibit  was  to  show  how  adaptable  the  Pinna  sylveatrUf  b^ng  indjan 

he  Highlands,  is  for  planting  the  mountain-sides  and  valleys  of  Scotland.  Tii 
iS  exceedingly  valuable,  combining  as  it  does  ^reat  durability  with  beanty,  a 
be  T^aed  for  rough  work  or  interior  ornamentation.     The  specimens  of  the  woe 

tihpj^  Qh/xiv^  by  He^  Maj^^ty,  were  of  the  most  beautiful  descriptioii. 

rHB  BRITISH  WAR  DEPARTMENT. 

;nis  uopiirtmtouii  of  the  Government  service  sent  a  case  of  the  woods  lue^ 
cwal  arsenal,  such  as  oak,  teak,  ash,  mahogany,  walnut,  &c.,  for  makii 
ine-stocks,  and  ordnance  wagons,  &c.,  also  specimens  of  the  wood  used  m^ 
«>ti^iv»o<^i  ^'^^  crnnpowder. 
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SCOTTISU  .UIBORICULTURAL  SOCIETY. 

temben  of  the  Soottisli  Arboricaltural  Society  to  the  nnmber  of  50  or  60  were 
irsy  ftnd  being  gathered  together  into  one  place  and  neatly  arranged  the  nnmer- 
doB  which  they  showed  were  an  important  part  of  the  general  collection. 
Dclnded  such  exhibits  as  forest  tools  and  implements,  a,  new  dendrometer, 
3f  rustic  bridges  for  forest  purposes ;  methods  of  lining  river  banks  with  tim- 
irevent  eroflioD,  and  models  of  transplanting  machines  of  more  or  less  utility. 
Jie  curiosities  shown  was  a  table  made  by  Mr.  D.  F.  Mackenzie,  Moreton  Hall, 
Dg  of  10,000  pieces  of  117  varieties  of  wood  grown  on  the  Murthly  estate,  Per- 
Df  more  practical  importance  were  contrasted  specimens  of  Scotch-grown  and 
woods  used  as  railroad  sleepers.  In  1877  some  silver  fir  (Albies  peotinata) 
I  were  laid  down  on  the  Caledonian  Railway  alon^de  of  others  made  of  Baltic 

On  being  lifted  last  June  the  Scotch  silver  hr  ones  were  found  perfectly 
whereas  those  of  the  Baltic  were  quite  worn  out.  The  collection  further  in- 
many  examples  of  the  ravages  of  disease  in  various  trees,  sections  of  wood 
^  damage  done  by  squirrels  and  various  boring  insects.  The  only  specimens  of 
osects  which  destroy  trees  were  five  examples  of  a  giant  sirex,  both  in  its 

and  larval  state — the  latter  being  seen  at  work  tunneling  through  a  log  of 
lilHini,  The  operations  of  these  creatures — ^which  it  should  be  said  wero  sent 
leshire — were  watched  with  interest  for  a  few  days,  but  confinement  under  a 
ade  did  not  seem  to  suit  them,  and  they  died. 

BRITISH  GUIANA. 

C  the  most  interesting  sections  was  that  from  British  Guiana,  a  colony  whose 

I  timber  resources  are  apparently  as  yet  but  little  understood  by  the  home 

nent.    The  executive  hope  that  one  of  the  results  of  the  Edinburgh  exhibi- 

1  be  to  call  attention  to  this  colony  and  its  resources  in  a  way  which  has 

Ben  done  before.    The  primeval  forests  of  this  South  .^Unerican  colony  aro  of 

:tent,  and  lying  along  (as  they  do)  the  courses  of  the  four  great  rivers — the 

n,  the  Demerara,  the  Berbice,  and  the  Essequibo — ^they  may  be  tapped  with 

itive  ease,  and  timber  transported  in  an  equally  cheap  manner  to  the  sed-coast 

nent.    The  famous  Greenheart — so  useful  in  ship  aud  dock  building — is  one 

bief  trees ;  whero  one  of  the  monarchs  of  the  forests  is  Mora  gigantea,  which 

es  rivals  the  California  rodwoods  in  height  and  girth.     Specimens  of  105 

trees  abounding  in   the   colony  were   comprised,  in  the  collection,   most 

proving  most  valuable  timber.    It  may  be  mentioned  that  the  wood  was 

over  to  this  country  in  a  rough  state,  and  when  cutting  it  up  for  exhi- 

uiposes  the  workmen  declared  they  had  never  had  to  deal  with  such  hanl 

1  their  life.    Its  effect  on  their  ordinary  tools  was  most  marked.    Considero- 

itities  oro  cut  every  year  in  the  South  American  forests  for  exportation,  but 

I  the  growth  that  as  yet  nature  has  had  no  difficulty  in  filling  up  the  gaps 

ie.    To  check  waste,  however,  on  each  of  the  rivers  a  superintendent  has 

Mnnted,  and  the  legislaturo  have  it  in  contemplation  to  establish  a  forost 

L  amend  the  laws  so  as  to  obtain  moro  control  over  the  forosts  than  is  at 

lomeaaed,    Greenheart  is  the  chief  timber  exported,  and  the  temptation  to 

I  immature  trees  growing  in  accessible  situations  rather  than  go  further  into 

to  select  full  grown  timber  is  great.    The  specific  gravity  of  greenheart  is 

jMrands  to  the  cubic  foot,  and  its  power  of  resisting  the  attack  of  marine 

as  been  amply  demonstrated.    One  log  was  shown  which  had  been  under 

r  100  years,  and  was  as  sound  as  the  day  it  was  put  in.    Many  beautiful 

J*  '^edar  wood  were  shown,  and  a  fine  table-top  into  which  48  speci- 

«^     rent  woods  had  been  worked  showed  the  richness  of  the  colony  in 

ned  for  furniture  and  ornamental  purposes.     For  brewing  purposes, 

A  and  tuns  were  shown  mode  of  IValaha  and  Purpleheart    There  is  a  large 

»/  the  extraordinary  fungi  of  the  Guianan  forests,  which  have  not  yet 

A  by  any  botanist,  and  there  is  also  an  important  exhibit  of  fibers  and 

iM  plants  and  of  medicinal  barks.    A  veiy  popular  part  of  the  British 

MiAAvwMon  were  the  models  of  the  huts  of  the  Indians  who  inhabit  the  head- 

fchA  rivers,  and  of  curious  articles  of  their  manufacture.    The  forest  pro- 

ir^re  also  rich  and  varied.    Striking  among  these  was  a  group  of  large 

-flhaned  blocks  of  Gum  animi  from  the  locust  tree,  HymencBa  courharel, 

must  i)art  of  a  beautiful  amber  color,  aud  resemble  stalactites. 

m  ^roCuliar.     When  its  pith  gets  injured  by  insects,  or  otherwise  begins 

lofinst  tree  sheds  resinous  tears  into  the  cavity  thus  formed — many  of 

liaving  the  shape  of  cyclopean  tear-drops.    The  accumulation  goes 

by  year,  and  when  the  tree  dies  and  is  cut  or  blown  down,  the 

in  the  i  uteri  or.    It  is  much  sought  after  for  making  the  finer  kinds 

,  and  is  said— such  is  its  scarcity — to  be  worth  £200  per  ton. 
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Tiio  Iii(lia-vii1)1)cr  tnM>.  (/''icN9  e/air/toa)  iilMo  almiiiidH  in  llie  colony,  and  siMSoinHiQK 
India  iuUImt  and  of  gutta-i»m'clia.wori)  Hhown.     The  live  M-fdH  sliown  were ftftt 
numt  divoFHiticd  charactiT.     Two  only  nuiy  lie  in<*jilioti«'.<l.    Om*  of  (licMe,  tbafeof  tt 
aresawroo  (l>otanical  name  unknown),  when  ruldicd  down  ami  mixiul  with  an  uBgiMo 
iH  cousideriMl  an  infalliblo  cure  for  ringworm  and  iUsli,  and  \h  in  iine  amougv 
Indians;  wliile  auQther,  called  the  snake  nut,  is  a  great  natural  curiosity.   %>m 
broken  there  is  to  be  seen  by  way  of  kernel  of  the  nut,  tbe  germ  of  the  tree,  eeik 
up  like  the  reptile  from  which  the  tree  in  conseqneuce  takes  its  name.    The  zoo 
of  tl»4^  foreftt44  of  Guiana  was  well  representee].     Indeed,  from  Hritish  Gnianftcau. 
larger  collection  of  forest  animals  and  insects  than  from  any  other  country.    AoM 
other  Hpiders  shown  was  the  huge  Mygale,  which  snine  a  dense  white  web,  and 
it  captures  not  only  Hies  and  insects  but  the  smaller  birds.    There  was  a  wasp^BM 
2  feet  long  and  1  foot  in  breadth,  and  some  formidable  looking  scorjiions  and  ow 
pe<les.    There  was  a  large  collection  of  snakes,  mostly  preservetl  in  spirits,  v 
others  shown  being  the  anaconda,  or  water-boa,  which  attains  a  length  of  41 
and  may  be  said  to  be  the  **  sea-serpent^^  of  science.    It  swims  in  the  rivem  or 
on  their  banks,  ready  to  seize  and  crash  in  its  ample  folils  whatever  animal       v  «m 
to  drink.    There  was  also  a  iino  example  of  the  great  Iguana,  a  ciieatare  Umm ». 
so  much  as  the  fiery  dragon  of  lieraldry. 

ST.    VIXCKNT  AND  TOBAGO. 

From  the  first  named  of  these  islands  were  many  things  i<i  show  how  rich  itii 
fruit-beating  trees.  Prominence  w'as  given  to  the  fruit  of  the  cacao  fromwhi 
chocolate  is  made,  a  shrub  which  it  ap)u'nrs  is  largely  taking  the  place  of  tbe  80^ 
cane,  on  account  of  the  ease  with  which  it  can  be*  cultivated.  St.  Vincent  ia* 
rich  in  fibrous  plantH.  A  specimen  of  the  best  of  one  of  tho  termite  family,  kn 
as  the  carpenter's  friend,  from  the  umniier  in  which  it  ])erfbrateB  all  wood«n  trtiw 
was  shown.  The  timber  from  Tobago  includes  many  beanttlbl  woods,  conq»ieii 
among  which  is  one,  unnamed,  deep  scarlet  in  the  ground,  with  &  mottling  or  Ui 
irregular  spots. 

CAPE  COLONY. 

The  great  forest  of  the  Cape  of  Good  Hope,  or  Cai>e  Colony,  is  the  KnTtna,  li 
.ited  between  Table  Bay  and  Algoa  Bay.     It  is  the  mckffnificeiit  ramains  d 
splendid  primeval  woods  which  covered  the  south  of  Ames.    Theie  are  sbont 
miles  along  the  coast  of  Knysna  under  woo4l,  and  there  are  small  Crown  fore 
extent  of  about  18  square  miles. 

In  cons»M]iuMic«'  of  llie  wast^^ful  destruction  of  wood  which  woe  going  on,  andwii 
in  many  pIsMOH  tlirc'itened  the  entire  deforesting  of  the  coan^*,  the  Cai>e  Ho 
ment  recently  adopted  stringent  measures  of  conservation,  which,  thougn  ^ 
popular  at  present  among  the  blacks,  are  likely  to  produce  benoficlAl  resalts.    A 
is  now  a  staff  of  rangers  and  guards,  who  report  to  Parlianient  on  the  state  of 
forests  un<ler  their  care,  througii  the  chief  superintendent.    The  foresters  ore  i 
required  to  take  out  a  license,  and  the  forests  are  being  surveyed  so  that  thev 
be  worked  in  rotation.    Premiums  are  also  ottered  to  private  peisons  for  the  pli 
of  trees;  plantations  are  being  formed  on  the  Cape  Flats  and  other  waste  lau^ 
Government  nurseries  have  been  established  which  supply  trees  for  the  gapt 
forests,  and  from  which  young  trees  are  sold  at  a  cheap  rate  to  private  niantets.    ' 
needful  such  proteotiou  had  become  may  be  judged  from  the  fast  toat  Norw 
'*  deals  "can  be  bought  at  a  cheaper  rate  in  Cape  Town  than  tiie  woods  of  the  e 
No  wood  is  of  course  exnortcd  from  the  colony.    The  ooUection  oif  woods  <»*h 
included  iifty  varieties,  chief  among  which  were  thestinkwood  Mid  the  sneesewoeu. 
latter  of  which,  like  greenheart,  is  of  great  specific  gravity,  and  can  resist  ^e  attai 
marine  worms.    As  showing  upon  what  lines  the  afforesting  of  the  lands  at  the< 
are  proceeding,  it  may  be  mentioned  that  last  year  there  were  in  one  of  the  natw 
atTokai,  ru^ar  Cape  Town,  over  120,000  young  trees,  which  included  l!2,S»00  beefi 
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The  timbers  shown  from  these  West  African  settlements  were  ffeuerally  of  a  xo 
;rained  description,  and  appeared  more  adapted  for  the  buil£r  thian  tbe^sahj 
"aker.  The  woodlands  are  said  t^  be  extensive,  transport  is  eaiy  bv  watsTt 
liitive  labor  is  cheap,  the  cost  at  which  some  of  tlie  serviceable  woods  of  Qaiabifl 
)e  supplied  being  stat-ed  as  low  as  2d.  ])cr  foot.  There  seems  no  reason  why.  that  b 
o,  a  great  impetus  should  not  be  given  to  the  trade  of  the  colony^  in  tunbi^  a 
The  wicker-work  sofas  aud  chairs  of  native  workmanship  areexce< 


».'<»r 
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cluiul'uouiniervt^. 


I  1>a  puMUHiHud  of  i!iiiiHiili;rtil>li: 
lii'ul  iuHtrnmtiiitJi  aliuwii,  lliry 
uro  aliiu  ^toduutd  wbtuli  nigiit 


m  '■  liiatDft  Sun,"  wliicli  twciily  yearM  a^i  who  all  l> 
■  of  till-  lunHt  ;ictiVf  u(  tlin  l 
t  UHcniiimiaHluiierMr.  MiiriiiiiiitiTnkPl,  rliief  i>r  fht-  rmviitrf 
I  witli  liixi  -vcvre  two  nmiHtuiit  riiniiiiiHMiiiiinrii.  Tlut  iiren  of 
iciiit  !N1,(WU,000  acrwi.  The  fon-Kt  Hn^a-Dxc1iii<ivA<if  th»  Um 
M  iiboiit  ^•9,00u,000  acreH.  Tim  r-iiii^t*  luo  hclil  In  iicnrlj 
'enitncut  and  by  private  omifm.  Forestry  Iihn  Ii>iii;  Im«ii 
ml,  ati  is  \rell  kiinwn,  no  tMoplt'  uru  more  iikilli>il  ul  gnft-- 
linti  tlio  Japam-se.  Tbe  OoverDiiiviit  forestry  ilttparttqent 
iich  of  tliu  state.  Tlio  licail  otHce  in  in  the  <^iipltii],  Toklo, 
■■four  "ken,"  or  xtatM  or  connties,  into  whiuli  Jnpan  iti 
li  ofilce,  from  wliicli  tlio  rcHiwttlve  forests  niiil  plaiitationB 

I  il.iyHof  thn  old  riilentench  lord  lind  his  own  forestry  lanrs, 
ii't.  Olio  of  tliese  muiln  it  a  piiiilHlnibla  offcnKB  to  lio  fi>niid 
II.  SiiK-e  the  new  reL[inie  of  twenty  years  ago  tlin  forulry 
eil  :ind  tlinirokl  fi>mliil  strktiiom  HOinenhat  alintod.    The 

Hli'ii:!  etiiiiich  to  neciire  the  Amt  I'liiidoirntien  of  the  farF«t«. 
ei'iiiiient  Hchool  of  for<fstry,  uliicU  wan  f-Htul'liHlied  tbroe 
eiidnl  liy  I.'*  iiu]ill8.     S«iin'  of  ihfihn  hid  jireparing  tlieni' 

II  tlir  (jovrrnnii-iitforeiitH;  iithi-ra  are  tlio  Hona  (iflainf-ontierH 
sciciitilic  kiiowli'd](i!  of  urboricnlturo  in  ordrx  to  qnalify 
t  manaf{i'mcnt  of  their  own  lands.  The  curriFulnm  in  the 
Kitany,  llio  vliuiniHtiy  of  llio  soil,  a  little  natnml  phlloto- 
liruutii'iil  work  of  pluiil^ii;:  and  rearing  trers.  Instmotlon 
lapuiicw  oOkinlA,  imi-  of  ivboni  holds  tue  rank  of  profesBcir, 
littl  foi'oittry  in  tlic  MdumlM'if  (ii'tiiiany.  Large  plan tnti nun 
Im-emnieiit  anBjiic-B,  anil  uvery  yi'sr  the  area  ofioretit  land 
i,  oaks,  apriK-m,  anil  lira  being  tbi'  tKt-H  nior<i  fiDiieralty 

diirveylug  of  tlu'  foreata  is  a  work  tbal  is  hvinu  pushed 
t  few  years  an  liniiurtant  exiierinieiit  ban  In-eii  nuide  in  the 
f  till-  seeilH  of  tri'i's  and  alirulw  frou  other  conntviea.  Tea 
Itivuied,  lint  tl  was  only  In  t^^O  that  the  first  colfee  berries 
andwir'li  Ishiiiiis  and  |)lanliil  iti  Japan,  am)  tliore  are  gn-at 
iortln'i-;.|«rinii:nl  Iriim  a  i:uinuiui'CJal  point  of  view.  The 
iv'i-il  iKiiii  India  in  I'fit;  hat  tbe  climate  of  Japan  does  not 
II  l.ii^i-  iniiHirlnlioiiH  of  thu  H^eds  of  ftireHt  trees  were  made 
and  planted  ill  tboexiwriniental  ganlc.na  of  tlie  forestry  de- 
w-eri'  I'ailuroa  and  otbuts  took  favorably  to  llic  counlry— tlie 
,  oakH,  and  inaplea,  tbe  birch,  the  lioriibeum,  the  (ienuaii 
'iNH*  ii'eMiaNa,  and  other  treeH,  wlii<:li  will  In  tinie  fonii  an 
'-  liiuher  supply  uf  the  conulry.  Exti-iiditi;;.  aa  the  many 
re  nf  Japan  is  made  up,  over  Ki  iie(jri'«Mor  Iniilnde,  and  with 
LiiiainH  on  tin-  larger  mlandH.  the  cliiuntu  dilferx  very  miieb 
I  I  lie  pl^iiii  and  in  the  iiioniitaiUH :  xii  that  the  vagetatioii 

ti'ui'ienl  HUil  temperatu  xono  charm' teriati cm.  On  acare- 
'  exhibition,  by  Junanege  arboricnltnriata,  tbe  Kiiipjre  waa 
regions  or  K<nii:H.  In  the  limt  Ibii  tetiiperatiire  in  biKh  ami 
iiiul-teaved  tWTffrtvu  treus,  of  which  J^imf  trifihliand  in 
mien  tile  Kline  of  the  oak  anil  the  lieetb  and  atlutr  brond- 
■\i  iii:i:  of  tbe  Hplendid  fainilvof  leilm's,  TAhi'm  and  Jl«l- 

hieh  III  •  < irv  ih  reniarkahle.     Illi^her  still  la  the  rsKJon 

lirb  .Ui,-:r-ili*ii  isiriveii  iiH  ii  tvi»'~-llte  I'onifurs  ineludiUK 

thii  niiH.)  JnlerestinK  fHiiilly.  t'liief  anioiiK  tlie  treeanf 
fi>Mi<-i-iii  JaiHiUiia  and  tttti Honiara  nhiHmi,  wliii'h  attain  to  a 
-ill  of -J"  fM-l.  To  tbosL'  who  liuvi'  «uly  lH>en  acriintoiiied  to 
irl'  till'  .la)i:ineHo  ui'dor  riftri  Hiul  eoniier«nw'lti>rlawudeun- 
II  the  Kreat  alBbs  of  wihuI  which  aucb  trees 
IV  shown,  Jl  of 


rries,  JiiniiientBiul  yewn — t  be  ornamental  wouila,  indaedjhe- 
.  A  very  nscfiil  hanlwood  in  Japan  iskeyeki,  wbichluaa 
many  varieties  uf  oak,  nonuof  wliiL'h,  howeTer,teqBkUty 
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approach  to  the  English  oak.  In  all,  302  specimens  of  wood  were  laid  < 
tion,  271^f  which  were  from  the  Empire  proper,  and  the  rest  fk  ■ 
Bonin.    There  were  also  foar  kinds  of  bamboo  indigenous  to  Japak'. »« 

Seople  of  which  they  are  turned  to  great  account.    In  a  pillared  j,  » 

e  said,  were  displayed  1>6  specimens  of  Japanese  woods,  all  in  re^uM?  mjot  ti 
quality,  pretty  color,  or  curious  graining.  From  one  of  the  trees  (Bfu— 
papyrifera)  the  inner  bark  is  taken  and  manufactured  into  paper,  while  fi 
of  the  climbing  plants  the  woodmen  make  their  clothing.  The  wood  m 
in  water,  then  beaten  with  hammers,  and  the  fibrous  mass  thus  obtain&«A  » i 
into  cloth,  which  is  dyed  of  a  deep-blue  color.  In  the  way  of  timber,  thf 
anese  are  able  to  supply  the  most  of  their  own  wants,  and  as  their  hoiui 
largely  built  of  wood  the  quantity  required  is  very  considerable.  They  ex] 
good  deal  of  timber  to  China,  and  import  a  small  quantity  from  America,  th 
portation  being  said  to  be  on  the  decrease,  l^om  models  and  numerous  photog 
shown,  a  yivid  idea  could  be  formed  of  Japanese  forest  scenery  and  the  nuuu 
which  the  timber  cut  in  the  high  mountains  is  transported  to  the  valleys  and  { 
One  of  these  models  represented  the  timber-shoot,  or  lade,  adown  which  timb 
be  sent  at  the  rate  of  five  thousand  to  six  thousand  logs  per  day,  and  there  wei 
many  ingenious  contrivances  for  damming  small  streams  so  as  to  cause  art 
"ficeshets,"  on  the  top  of  which  the  felled  lumber  is  carried  to  a  lower  leveL 
ing  from  the  specimens  shown,  the  Japanese  are  clever  at  cooper-work  aod  b 
making,  and  of  their  lacquer- work  tnerewere  many  pretty  examples.  Amoi 
exhibits  of  food  and  fruits  were  canned  bamboo  shoots,  which'  are  accounted  a 
delicacy,  and  there  were  specimens  of  eighty  different  kinds  of  peaches. 

The  entomology  of  Japan  was  represented  by  a  collection  of  butterflies, dragoi 
and  beetles,  not  a  few  of  which  were  of  lovely  colors.  Included  in  this  coU 
were  specimens  of  the  ordinary  silkworm,  and  five  or  six  other  varieties,  witl 
cocoons — the  culture  and  rearing  of  which  is  an  extensive  industry  in  every  pn 
of  the  Empire.  The  common  silkworm  is  fed  on  the  leaves  of  the  mulberry  tn 
produces  therefrom  the  finest  quality  of  silk.  The  other  worms  are  fed,  and 
well,  on  the  leaves  of  several  of  the  ever-green  oaks  indigenous  to  the  country. 
One  of  the  models  may  be  more  particularly  referred  to.  This  was  the  model  of  i 
in  which  timber  is  preserved,  and  of  which  large  numbers  exist  in  Japan .  They  ai 
structed  near  the  mouth  of  a  river,  and  into  them  fi^sh  and  sea  water  is  allowed  1 
in  the  proportion  of  six  parts  salt  to  four  parts  fresh.  Should  there  be  a  larger  p 
tion  of  salt  water  the  timber  is  apt  to  get  blackened ;  if  more  fresh,  the  wood  is 
to  attack  from  worms.  The  ponds  are  about  5  feet  in  depth,  and  by  means  of 
many  of  them  are  often  connected  together.  The  timber  is  piled  in  the  fon 
toothed  cube,  and  is  kept  in  the  pond  from  two  to  five  years  before  being  use 
trees  most  frequently  treated  in  this  way  being  the  Beiinosporaa  and  Creptom 
piurt  of  the  preserving  process  being  the  thorough  washing  and  rearrangeme**^ 
wood  twice  a  year.  &me  of  the  ponds  are  made  large  enough  to  contain  10,( 
of  timber. 

INDIA. 

The  extent  of  country  under  British  administration  in  India,  not  including 
states,  may  be  put  down  at  870,000  square  miles.  Of  which  246,400  square  miiefi 
per  cent.,  are  cultivated,  while  the  rest,  623,600  square  miles,  is  forest,  wasl 
pasture  land.    Much  of  this,  of  course,  is  private  property,  and  the  total  area 
est  land  at  the  disposal  of  the  State  is  not  in  all  the  provinces  aocuratelv  \ 
There  are,  however,  **  reserves"  being  formed  which  are  to  be  maintained  pe 
as  forests.    At  the  present  time  the  total  area  of  reserve  forests  is  29,371  squ. 
These  are  termed  first-class  reserves.    Of  second-class  reserves  in  the  central  ^..v 
there  are  16,842  square  miles.    Legally  they  are  reserved  forests  like  those  of  tl 
class;  no  customary  rights  can  accrue  in  them,  and  no  land  can  be  alienated  iv 
the  sanction  of  Government.    But  they  are  not  so  strictly  protected,  as  th4 
class  reserves  and  their  boundaries  are  not  so  clearly  defined.    Eventually  a  { 
of  these  second-class  reserves  will  be  given  off  for  cultivation  and  the  rem 
added  to  the  first-class  reserves.     In  all  the  provinces  large  additions  to  1 
served  area  are  steadily  made.     It  is  less  than  forty  years  ago  that  the 
department  of  forestry — now  an  important  branch  of  the  Indian  civil  servici 
organized  by  the  East  India  Company.     Up  to  1850  little,  if  anything,  hai 
done  to  check  the  wasteful  clearing  of  the  magnificent  primeval  forests  of  I 
a  destruction  which,  if  continued,  would  have  reduced  many  districts  int 
wastes  such  as  the  uplands  of  Afghanistan  have  become  through  the  deufkv 
of  that  once  fertile  country.     It  is  most  interesting  to  learn,  as  illu; 
ameliorative  influence  of  tree-planting  on  the  climate  of  a  country,  thaw 
of  planting  operations  along  the  frontier  towards  Afghanistan  and  Beloo^^i 
already  beginning  to  be  felt  in  a  gradually  increasing  annual  rainfall  in 
<     I  Punjab,  Southern  Afghanistan,  Northern  Beloochistan,  and  NortheA^  I 
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trinmpli}*  uys  the  Scotsman,  "  it  would  be  for  Boienoe  were  the  Central 
iblAiit  to  be  Holved,  not  by  the  sword,  bnt  by  the  planting  of  trees,  whose 
t  Infinenoe  should  change  tlie  tierce  predatory  hillsmen  into  quiet  agricult- 
id  cause  the  deoert  again  to  rejoice  and  blossom  as  the  rose/'  The  forestry 
mt  of  India  has  been  a  great  commercial  success.  Before  1848  the  forest 
was  very  trifliog.  In  lH81-*i?i,  the  income  of  the  department  was  over 
;  the  expenditure,  £557,000 ;  leaving  a  net  revenue  derived  from  the  syste- 
magenient  of  the  woods  of  £317,000.  The  surveying  of  the  Indian  forests 
)iiig  steadily  accon)pl8hed.  As  showing  the  rate*  at  which  it  is  proceeding 
d  mentioned  that  last  year  (1883)  361  s<iuare  miles  were  plane-tabled,  on  a 
I  inches  to  the  mile,  and  85  square  miles  triangulated.  The  result  of  these 
18  «een  on  the  walls  of  the^jadian  court  of  the  exhibition  in  a  series  of 
n      >&  which,  as  the  forests  iMhe  dificrent  provinces  come  into  full  work- 

,  ^ill  be  indispensable  in  wRinection  with  their  efficient  management. 

Britain  there  are  only  40  species  of  indigenous  trees,  while  in  India  they 
over  2,000.  An  important  tree  in  the  Northern  Indian  forests  is  the  deo- 
ru»  deodara)y  which,  under  favorable  conditions,  attains  a  height  of  over 
and  is  famed  for  the  durability  of  its  timber.  In  the  climate  of  India  many 
re  apt  to  decay  and  to  be  destroyed  by  insects  a  few  years  after  having 
.  Deodar  is  one  of  the  few  durable  woods  in  India,  and  beams  of  it  have 
)wn  to  Inst  several  hundreds  of  years.  There  ate  also  extensive  forests  of 
M  rohusfa),  and  Hissoo  (Dalbergia  sis9oo)f  the  timbers  of  which  are  also  very 

Sissoo,  which  takes  on  a  line  polish,  is  largely  used  in  furniture-making  and 
building.  Acacia  caiechUf  from  which  the  catechu  of  commerce  is  obtained, 
wide-spread  forest  tree.  This  valuable  tanning  material  (catechu)  is  ex- 
•y  Himmeriug  chii)s  of  the  heartwood  in  water  and  boiling  down  the  red  fluid 
id,  shining  black  moss.  Ficua  elaatica  is  another  important  tree.  In  1881-^82 
•rt  of  In<lia  rubber  amounted  to  10,680  cwt.,  valued  at  £108,843;  and  in 
specially,  large  plantations  of  this  valuable  tree  are  being  formed.  But  of 
idian  forest  trees  the  well-known  teak  is  perhaps  the  most  important.  The 
tliiM  tree  is  the  moist  regions  of  tropical  India,  and  in  the  Transgangetic  pe- 
in  Burmah  and  in  Siam.  Indian  teak  is  more  prized  than  any  other  timber, 
)t  only  exceedingly  durable,  but  it  works  well,  takes  a  fine  polish,  and  does 
or  warp.  Some  magnificent  logs  of  teak  from  Burmah  were  shown,  and  its 
lity  for  fiimit lire-making  and  art-carving  purposes  were  abundantly  illus- 
onie  of  tliM  native  carved  work  in  teak  being  of  a  most  artistic  and  delicate 
Its  price  is  very  high  at  iircsent,  from  £15  to  £16  the  load  of  50  cubic  feet 
m.  During  the  last  three  years  the  mean  annual  yield  of  the  Government 
British  Burmah  was  24,000  tons  of  teak,  and  the  imports  into  Riuigoon  and 
1  from  beyond  the  frontier  was  145,000.  But  as  the  forests  beyond  the  front- 
orked  without  any  regard  to  the  future,  it  is  impossible  tliat  they  can  con- 
rield  in  same  (plant ities  as  hitherto.  On  the  other  hand,  the  yield  of  the 
ent  lorests  may  bo  expected  to  increase— the  aim  being  to  plant  and  protect 
lat  the  Govemniont  fore8t.s  will  by  and  by  yield  as  much  as  is  imported  into 
and  MouliniMu  from  beyoncl  the  frontier.  In  the  working  of  the  Indian  forests 
iples  follf>we^l  arc  the  uame  as  those  upon  which  the  state  forests  of  France  and 
ire  worketl,  the  vh'xef  aim  being  steadily  to  improve  the  condition  and  never 
i>re  than  tli**  annual  production,  by  natural  or  artificial  means,  will  Justify. 
manageiMout,''  sayt)  Dr.  Brandis,  lat^  inspector-general  of  Indian  forests, 
JmH  at  tlicso  obJcctH,  retiuires  the  following  measures  as  essential  conditions 
»:  First,  «'nVciivji  i)rc)tcetion  ;  second,  a  ^ood  system  to  secure  the  regenera- 
rests,  fit  her  naturally  by  self-sown  seedlings  or  coppice-shoots,  or  artificially 
Qg,  sowing,  and  other  cultural  operations;  third,  goodlinesof  communication 
ite  protection,  tin*  working  of  the  forest,  and  the  export  of  produce;  and, 
ell-consid(.'rod  and  methodically-arranged  plans  of  working.'^  One  great 
aed  by,  this  management  is,  that  over  large  areas  it  has  been  possible  to  put 
Minual  forest  fires;  and  the  eradication  of  forest  creepers,  which  stunted  the 
(f  the  trees,  has  also  been  successfully  attempted.    Of  the  staff  of  officers 

for  forest  administration  in  India,  there  are  tifteen  conservators,  or  chief 

srs,  of  the  forest  circles  into  which  the  peninsula  is  divided.    Each  forest 
in  divitled  into  a  number  of  divisions,  each  under  the  charge  of  a  superior 

cd  a  deputy  or  assistant  conservator,  and  these  divisions  are  subdivided  into 
lug  from  'JO, 000  acres  to  30  square  miles  in  size.    Ranges,  again,  are  further 
n^beats,  and  are  under  the  charge  of  forest  guards.  Thelndian  forestserv- 
ided  into  these  main  brancht^s :  The  c(mtrolling  or  administrative  staff 
deputy  and  .assistant  cousers'ators),  in  charge  of  forest  circles  and  di- 
lative stall'  (forest  rangers)  in  charge  of  ranges,  and  the  protective 
5m)  in  charge  of  beats.    Only  the  controlling  or  administrative  staff 
«M  Gieat  Britian.    The  officers  of  the  executive  and  protective  staff 
Appointments  to  the  controlling  staff  are  made  in  the  uaoal 
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iDMiii6r  in  which  civil  servants  of  the  Crown  are  appointed.  Afl  tlMfro  if  w 
■cbool  in  Great  Britain,  candidat'ee  Imve  to  attend  the  schools  of  ^aaoa  or  ^ 
For  the  qnalification  of  nuilvH  I'oivHt  raii^orn  a  forest  school  has  been 
Northern  iDdia,  to  which  four  fon'Mt  (UvisiuuH,  Kituated  in  the  plains  aiiu.  ur 
of  the  Himalayas,  have  been  attached.  The  ari'ni);;enient  is  thatei|i;ht  nion 
year  are  devoted  to  practical  work  in  tlie  school  tbrests,  jirhile  the  rnniai 
months,  during  the  slack  season  in  summer,  are  devot-ed  to  theoretinil  inHt 
mathematics,  the  natural  sciences,  and  forestry.  Surveying  is  taught  in  the 
and  in  the  fields.  All  these  students  are  taught  in  English,  as  they  come  from 
diHerent  provinces.  Becently  a  lower  class  has  been  established  for  thotte  wh 
aspire  to  the  certificate  of  forester— a  class  intermediate  between  forest  range: 
forest  guards.  To  them,  instruction  is  giTQ|lin  Hindustani.  The  display  <n  \ 
and  forest  products  from  India  oonstitute|npine  of  the  features  of  tne  ezhi' 
From  Calcutta  was  sent  what  was  known  aifBe  ^^  Index  collection,"  which  e 
800  s]>«>cimens  of  the  difierent  chief  woods  of  India.  The  oollection  is  a 
collection,  each  specimen  being  marked  with  its  scientific  name  and  alphiN/« 
arranged.  Its  geographical  location  is  also  indicated.  Many  of  these  woodf 
as  the  well-known  ebony,  the  blackwood,  and  sandalwood,  are  worked  up  ini 
nitnre  and  cabinets  of  a  beautiful  kind.  The  richness  of  India  to  pfoducest 
tides  of  commerce  as  gumn,  oil  Heeds,  ]>erfumery,  medicinal  barks,  and  dye-stut 
also  illustrated.  In  the  8]>e(;1niens  shown,  creat  commercinl  possibilities  are  sugi 
From  the  Andaman  and  Nicobar  Islands  some  splendid  specimens  of  wood 
shown.  One  slab  of  the  tree  CahphyUium  inophylUumf  known  to  the  natives  as  " '. 
was  unsurpassed  by  anything  in  the  exhibition.  It  was  of  great  Hixe,  and  in  col 
like  light  polished  mahogany.  Tlien^  were  also  spli^ndid  logs  of  '*Padowk"  I 
carpus  indioua)  whose  coloring  varies  to  a  remarkable  extent  in  different  trees, 
iug  from  that  of  ce<lar  to  dark  nmhogauy,  and  frequently  being  found  of  a  deep  8 
An  evergreen  tree  indigenous  to  those  islands,  which  is  used  for  fancy  cabinet 
is  the  marble  -wwnl  (IHoapyros  Aur^ii),  the  texture  of  which  is  alternately  st; 
gray  and  black.  It  may  be  luentionod  l>efore  leaving  India  that  attempts  iiav 
made  to  introduce  into  the  Peninsula  trees  from  other  countries.  Of  the  t 
Northern  Europe  and  America  none  have  been  raised  on  a  largo  scale,  as  t! 
mate  is  so  different  in  India.  The  mahogany  tree  was  brought  from  the  West 
about  ninety  years  a;x<*.  and  there  are  a  number  of  largo  trees  in  gardens  nea 
cutta  which  produce  timber  e<i|ual  to  that  of  the  American  tree.  Great  exertion 
Dr.  Braudis,  have  lieen  msMle  U*  grow  tikis  tree  on  a  large  scale  in  foresta,  but  tl 
cess  has,  with  few  exceptions,  been  indifi'oruut.  In  Pegu,  however,  the  niaho^ 
likely  to  succeed  as  a  forest  tree.  The  Bain  tree  {Pitlijecolobium  saman)  of  ti 
America,  which  is  a  rapid  grower,  has  succeeded  wonderfully  well  in  most 
moister  districts  of  tropioaf  India  ;  and  several  tropical  American  trees  whicl 
caoutchou  rubber,  notably  Manihot  nUizioviij  have  been  tiled  with  success.  Tl 
p^r  tree  of  Japan,  which  is  grown  in  :i  coppice  in  the  same  way  as  observed  i 
gland,  is  cultivated  in  Assam  and  Burniah,  and  promises  to  be  an  important  p 
tion  ;  and  another  foreign  tree  which  has  succeeded  splendidly  in  Indi.a  is  tni 
gum  of  Australia  (EHcalyptaa  fflobulus).  The  blue  gum  was  first  introdace 
India  in  1843,  and  there  are  trees  at  Gotacamuud  thirty  years  old  110  feet  high 
feet  in  ^irth.  The  mean  annual  pro<luction  of  wood  in  thoblilc-guin  plantatio 
ascertained  by  actual  survey — has  been  at  the  rat-e  of  10  tons,  or  500  cubic  1 
solid  wood  per  acre,  which  is  more  than  live  times  the  quantity  produced  I) 
timber  forests  in  Europe. 

CKYLON. 

A  very  int-crostinj^  collection  of  the  products  of  Ceylon  was  sent  to  the  o: 

through*  the  enterprise  of  one  of  its  planters,  Mr.  I.  Alexander,  of  Udnpussiui 

very  interesting  part  of  the  collection  was  that  relating  to  the  harv«^stin;r  of  th 

chona  bark,  and  its  preparation  for  market.    Last  year  as  much  as  7,000,000  ] 

of  the  bark  were  exported  from  the  island — this  industry  being  one  of  great 

tauce  in  it.    Formerly  the  trees  were  regularly  **  shaved  "  with  small  planes  ft 

barky  but  this  method  of  "harvesting  "  has  been  mostly  given  np.    The  chine) 

low  "cojipiced,"  and  a  rotation  in  dealing  with  them  obMerved.     One  of  the  a 

tfcctnidm,  isafast  grower,  attaining,  in  the  lowcountry,  to  a  height  of  50  feetim 

rears.    The  products  of  the  cocoa-nut  and  Palmyra  palm  are  also  of  great  imp< 

u  Ceylon.    The  island  of  Ceylon  has  long  been  famed  for  its  coffee.    For  aom 

>ast,  however,  the  cultivation  of  the  eonee-i)lant  has  j^reatly  decreased,  a  bl 

'be  shape  of  a  fungus  whicli  stripped  the  i)l:iiits  of  their  leaves,  having  don 

Hmago  in  many  districts.     'Sol  a  few  of  the  ptanf'Crs  have  triea  tea  as  a  snl 

or  rx)lVee.  and  with  great  sueeess.     The  fauna  of  the  island  was  represciitc 

jmall  collection  of  stuffed  birds,  consiiicuouH  among  which  are  the  snake  ea( 

tainted  snipe,  the  Jungle  crow,  and  the  jnngle  eock ;  and  there  was  shown  i 

'>at  nicely  got  up  collection  of  bntterfliea  and  beetles  with  their  larvie — ^mo0t  ol 


FORB8TRT  BOREAU.  175 

dfti'UCtive  to  treoi.    One  species  is  very  iiijiirious  to  the  chinchniia  tree. 

eniiloin  of  the  coolies  to  turn  out  and  K^tlier  the  cliiuchoua  onterpillara  iu 
miMl  in  tliAt  Wtty  their  «lepre(1»tionH  »rc  ivaseueti. 

ly  ibe  Indian  court  nii;;ht  be  wen  a  very  ]>nvcticiil  collection  from  lohore,  in 
»yiui  PeDiosolft,  theMsharujah  of  vrbich  is  a  very  enterprising  unci  iot«lli- 
)r.     Fruni  this  place  there  were  350  specimens  of  timber  trees  hikI  samples  of 

vaiiiplior,  i^unm,  and  «j^utta-perclia — the  Inst-meutioned  nrticle  having  tirst 
B  way  into  the  market  from  lohore.  The  Maharn jah  ()\vt>s  cxtt'nsive  saw- 
which  photographs  were  shown,  and  there  was  also'on  exhibition  a  complete 
ktiyau  tools  and  implements,  which  show  ihatf  wiUi  slender  means  at  hisdis- 
B  Mwlay  can  cut  down  the  largest  trees  and  build  his  houses  and  boats. 
tore  and  Siam  were  also  represented,  the  Government  of  Siam  having  uu 
tnclndiuii;  500  specimens  of  (Uffereiit  trees,  most  valuable  of  which  are  the 
ulttl,  elKiny,  and  rosewiMMl.  Tli(>  Manritins  court  was  chiefly  noteworthy  for 
and  varied  collection  of  tibci'M,  iniui Inuring  over  two  hundred,  and  raujhpng  in 
iboiu  the  finest  silk  thread  to  coai*se  matting.  All  are  derived  from  indigenous 
mhfl^  or  plants. 

nstralian  colonies  and  New  Zealand  may  bo  said  to  have  been  unrepresented, 
uth  Anatralia  the  conservator  ot  forests  of  Adelaide  sends  some  forest  reports, 
icb  it  appears  that  the  provincial  legislature  has  passed  several  acts  to  pre- 

*  willfuJ  deptmotion  of  the  indigenous  forest-s  of  the  colony.  New  South 
nt  sections  of  the  Eucalyptus  glohulmi — a  tree  which  st^ems  destined  to  efiect 
;ion  in  the  climate  of  several  countries  cursed  with  malaria.  In  India,  as  ai- 
ded, hinidrodb  of  thousands  of  blue  gum  have  been  planted,  and  it  has  been 
Krith  the  most  beneficial  results,  iu  Cyprus,  Italy,  Spain,  and  Algiers. 

CYPRUS. 

tiaud  is  a  standing  example  of  the  melancholy  effects  of  deforesting.  Once 
as  one  of  the  richest  antl  most  fruitful  islands  of  the  Meditcrraneiin,  when 
der  the  power  of  the  Turk  it  whs  stripped  of  its  wchkIh  with  the  most  baleful 
The  rninfiitl  diminished,  water-courses  dried  u^),  swinnps  formed  on  the  sea- 
il  the  island  was  visitiHl  by  dea<ll^  malaria.  On  tailing  into  the  hnudsof  Great 
)oe  of  th<*  ii!*Kt  duties  of  the  British  governor  wns  to  m>o  to  the  preservation 
Mr  remaining  patches  of  forest  and  to  plant  linndredH  of  thousands  of  blue 
t  on  the  low  swampy  groupds  of  the  coast,  with  the  view^  of  neutralizing  the 
Bxhalations  from  the  soil.  These  plantations  are  only  live  years  old,  but  they 
;o  l>e  exercising  already  a  very  beuelicial  result.  Mr.  K.  Dodds,  tiie  principal 
>fUeer  under  the  British  Government,  sent  a  small  collection  of  the  woods  of 
J,  which,  however,  are  only  of  antiquarian  interest.  They  simply  speak  of 
;e  existed  in  the  inland,  rinim  halcpensiSj  the  Aleppo  pine,  is  the  most  Ci>m- 
tio  old  trees.  The  shittim  woo<l  of  Scripture  {CuprcssHS  fastitjata)  was  also 
aliaudaut,  and  there  are  still  some  patches  of  the  ccdai-s  of  Lebanon.  The 
sseHt(€^s  an  oak  peculiar  to  itself,  Quercua  alnifolUt. 

EUROPEAN  GOVERNMKNTS. 

been  a  matter  of  regret  that  some  conntries,  particularly  France  and  Ger- 
id  alio  the  Unit<^d  States),  which  yield  a  large  amount  of  timber  and  forest 
did  not  respond  to  the  circular  invitation  of  the  executive  committee  to  be 

the  exhibition.  Where  direct  participation,  in  so  far  as  exhibits  are  oon- 
>-^  impossible,  oiticial  maps  and  publications  bearing  on  the  forest  service 

Bt  cases  been  sent.  Of  the  continental  Governments,  Denmark  and  Norway 
roQ  were  the  chief  exhibitoi's.  Denmark  has  suffered  from  deforesting,  but 
mineut  is  now  alive  to  the  im[>ortauce  of  forestry.  About  500,000  acres  of 
^are  under  forest.  The  old  forests  of  beeeh  and  oak  have  been  allowed  to 
rell-uigh  exhausted,  but  the  remains  of  them  are  very  tine.  Considerable 
ra  of  late  been  added  to  the  forests,  the  number  of  acres  during  the  past 

B  centnVy  being  (>3,600.     The  Crowu  forests  are  now  systematical^'  man- 

•  sarge  staff  of  foresters,  and  a  society  also  exists  for  the  ]>lanting  of  moors 
a  lands  with  trees.     Iu  the  first  instance  such  ground  is  covered  with  spruce 

t  the  idea  is  that  after  these  trees  have  come  to  maturity  their  place  should 

lumUwood  trees.     Of  its  native  woods  i^l  per  cent,  of  the  quantity  cut  is 

try  annnally  for  firewood,  aufl  there  is  imported  about  one  million 

— luually,  jC  1^^,000  of  which  is  re-exported  iu  a  manufactured  state. 

tiireil  artieles.  such  as  baiT<'ls  and  n  variely  of  cooper-work,  there 

in  the  hope,  that  a  market  may  be  found  for  them  in  Britain.     Den- 

ble  scries  of  forestry  maps,  wliitrh  included  a  chart  showing  the 

t.     t>iu  forest  trees  from  twenty  up  to  one  hundred  and  twenty  years 

•■aww  contents  of  timber  i>er  acre  at  the  same  stages  of  growth.    This 
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« 

diAgram  shows  that  In  Germany  the  height  of  beech  and  spruce  is  ^ 
Denmark,  bat  that  the  average  diameter  of  the  same  species  of  trees  m 
ceeds  that  of  the  trees  in  Germany.    There  were  also  shown  models  of  k««>  i 
for  nse  on  the  waste  lands  before  they  are  planted  with  trees,  and  a  large  ] 
grabber  which  is  worked  in  the  Danish  forests  for  breaking  np  ground  oudei  v 
BO  as  to  give  seed  self-sown  a  better  chance  of  germinating  and  springing  into 

SWEDEN  AND  NORWAY. 

A  very  practical  exhibit  was  sent.    Hitherto  the  chief  exportation  of  timb 
the  Scandinayian  peninsnla  to  Great  Britain  has  been  in  the  shape  of  *^  deals.'^ 
barrels  of  large  size^  plain  moldings,  herring  barrels,  and  saoh  like  artieles  wen 
with  the  view  of  stimulating  a  demand  for  them  in  Scotland.     Sweden  and  ] 
have  long  been  known  as  one  of  the  chief  homes  of  the  ^eat  pine  and  fir  &!Pi 
the  United  Kingdom  alone  timber  to  the  valne  of  £3,300,000  is  exported  from 
and  from  Norway,  £1,600,000:  and  lar^e  quantities  are  also  sent  to  other  C4 
In  the  matter  of  forest-  conservancy,  neither  in  Norway  nor  Sweden  has  mu« 
done,  and  the  woods  have  sufifered  in  consequence.    In  Sweden  a  better  fee 
the  subject  is  general,  and  Government  and  private  enterprise  are  working  t 
to  repair  the  damage  to  the  splendid  pine  forests  which  has  been  caused  by  ^ 
methods  of  forestry.    In  Norway,  forest  regolations  are  resented  as  an  int 
with  popular  rights,  but  here,  also,  common  sense  is  prevailing  over  nnio. 
prejudice. 

WOOD-PULP  PAPER-MAKING. 

From  Grennany,  Norway  and  Sweden,  France,  and  Denmark  (private  firm 
interesting  illustrations  of  a  comparatively  new  but  rapidly  increasing  industr 
of  making  paper  from  wood.    Ten  years  ago  Germany  went  practicaUy,  and  oi 
siderable  scale,  into  this  business—stimulated  by  the  great  demand  there  wasfc 
paper,  especially  for  newspapers,  and  it  spread  into  Norway  and  Sweden  •* 
mark*    In  Germany  there  are  said  to  be  60  wood-pulp  mills  in  daily  oper 
Norway  there  are  mills  with  12,000  indicated  horse-power,  and  in  Sweden 
about  3,000  horse-power.     The  wood  chiefly  used  in  the  process  is  pine  w»« 
about  20  years  of  age  being  considered  most  suitable,  as  the  fibers  are  not  too 
Aspen  (Popultis  tremulus)  is  also  ^ised.    There  are  three  methods  of  reducin^r  tl 
to  pulp.    In  two  the  initial  processes  are  the  same.    Cut  transversely  by 
into  small  pieces,  after  having  been  barked— or  it  would  be  more  correct  w 
slices — the  wood  is  boiled  in  water  under  high  pressure.    In  one  process,  1 
the  ^'smla  proceas,''  it  is  afterwards  treated  likewise  under  great  heat,  witu 
soda,  which  leaves  it  a  pure  cellulose  mass.    This  mass  is  subseqnently  ^ 
passed  through  an  ordinary  *'  breaker,"  then  over  a  machine  with  an  endl< 
felt,  from  which  it  issues  as  a  roll,  or  what  is  known  in  commerce  as  woou-j 
the  other  process,  known  as  the  *'acid  process,''  the  wood  is  treated  withb« 
acid  instead  of  caustic  soda.    In  color,  the  '^wood-pulp"  is  li^ht  gray,  andw 
it  is  of  great  tenacity.    By  the  soda  process,  2  to  2^  tons  ot  wood  are  reqo 
one  ton  of  puljp,  which  is  quoted  in  London  or  Leith  at  £17  the  ton.    Consi 
controversy  exists  as  to  the  merits  of  the  two  processes,  but  the  respectiv 
sell  at  about  the  same  price,  and,  except  by  very  experienced  paper-makes 
not  be  distinguished.    Tne  other  process  is  known  as  the  **  mechanical  proeei 
wood  being  simply  ground — practically  in  water — into  minute  fibers  and  p 
dried  in  the  usual  manner.    A  very  excellent  model  of  a  wood-grinding  mill  wa 
by  Mr.  Carl  Christensen,  one  of  the  Norwegian  exhibitors.    All  the  wood-pa 
in  Norway  are  driven  by  water,  which  greatly  cheapens  the  cost  of  prodncti 
this  model  the  logs  are  brought  in  a  *^  lade  "  up  to  the  saws  and  cut  into  pieoi 
ing  frcHU  a  foot  to  two  feet  in  length.    These  pieces  are  in  turn  barked  and  i 
machinery,  and  passed  on  to  have  the  knots  bored  out  and  the  pith  remove* 
rieht  grinding-stones  are  kept  revolving  In  water  or,  at  all  events,  are  keptdi 
yith  water,  and  against  these  stones  the  wood  is  held  by  a  hydraulic  piston 
can  be  adjusted  so  as  to  produce  long  or  short  fiber.    Open  pipes  chrry  tne  "Wfti 
^be  fiber  in  suspension — the  mass  resembling  a  cloudy  stream — onto  the  kn* 
tieves,  which  check  the  passage  of  ungrouud  chips,  while  the  strained  m^i 
tarried  onto  an  ordinary  paper-making  machine  with  an  eudless  web  or  fin 
vhence  it  issues  in  the  shape  of  large  sheets.    These,  under  hydraulic  preesoi 
'0  per  cent,  of  the  water  squeezed  out  of  them,  and  the  pulp  thus  manofiftcl 
ioady  for  sale,  the  price  per  wet  ton  in  London  being  £3  10«.    Mechaniori 
very  brittle,  and  requires  the  admixture  of  more  cellulose  material  before  it 
worked  up  into  paper.    Wood-pulp  now  forms  a  large  part  of  the  raw 
the  British  paper-maker,  who  uses  it  especially  in  the  manafaetnxe  of  < 
rgpa,T-oi>^     Tt  was  only  under  the  severe  pressnre  of  foreign  «       • 


for  TA«r« 


FOBESTBT  BUBEAXT.  177 

were  ultimately  driyen  to  its  use.    The  display  of  wood-pulps 
portion  of  the  public,  formed  a  Tery  interesting  feature  in  the 

NEW  BRUNSWICK. 

n  province  represented  at  the  exhibition  was  New  Brunswick, 
^oods  of  the  colony  there  were  40  different  specimens  shown.  They 
^I  a  light  color,  the  samples  of  ash,  bird's-eye  maple,  and  birch  being 
.  fine  boui  as  to  color  and  texture.  The  hemlock  tree  (Abies  CanadenH$)^ 
^M.  which  is  largely  used  in  the  United  States  as  a  substitute  for  oak  bark  in 
was  also  shown.  The  exhibit  was  the  joint  property  of  the  government  and 
Bninswick  Land  and  Timber  Company,  who  seek  for  settlers  on  about  one 
F  acres  on  the  St.  John  and  its  tributaries,  where  the  land,  resting  on  the 
hnriaii  formation,  is  said  to  be  exceedingly  fertile.  This  land  is  at  present 
rith  hard-wood  trees,  and  on  these  forests  little  impression  has  yet  been 
the  lambersirs'  axes.  There  is  as  yet  no  sujiervision  of  the  forests  worthy  of 
,  and  no  instruction  in  forestry  is  given  in  any  Government  institution. 

MANITOBA. 

adian  Pacific  Railway  Comj[)any  had  an  exhibit  on  the  op^  ground,  which 
I  great  deal  of  notice.    This  was  a  model  Manitoba  fami,  consisting  of  a 
d  nouse,  log  stable,  and  the  implements  and  wagons  used  by  the  settlers, 
•rticlcs  of  useful  furniture,  suitable  for  such  a  dweUiug,  were  also  shown. 

THE  REDWOOD  TREES  OF  CALIFORNIA.  ' 

f 

redwood  trees  of  California  and  the  uses  to  which  they  may  be  put  there 
ccellent  illnstratiou.  A  section  of  a  giant  Sequoia  13  feet  in  diameter  was 
ad  there  were  also  some  sfilendid  slabs  of  wood  of  great  size  and  beautiful 
By  a  local  firm  of  cabinet-makers  there  was  exhibited  an  ornamental  tro[)by 
the  adaptability  of  the  wood  for  furniture  purposes  and  interior  decoratioii. 
purposes  the  wood  apitears  exceedingly  suitable. 

LARCH  DISBA0S. 

(Larix  Eurapea.) 

ch,  which  was  first  introduced  into  Scotland  about  150  years  ago  by  the 
ithole  of  that  day — the  ^'planting  Dnke,''  as  he  was  called — and  was  tound 
rofitable,  fast-growing  tree,  has  for  a  considerable  number  of  years  shown 
lAteiioration.  Larch  plantations  have  been  ravaged  by  disease  in  every 
Aonntry,  and  in  accounting  for  it  practical  foresters  are  by  no  means 
i  \  tn^e  seems  to  be  more  or  less  infested  with  insects  and  ulcerated  wounds , 
aiuAh  the  sap  bleeds^  to  the  serious  injury,  if  not  destruction,  of  the  tree. 
.  m  le  forcing  in  the  nursery,  deterioration  of  the  climate,  es^hanstion  of 
ix^  frosts,  and  careless  management  have  all  been  blamed  for  the  disease. 
»>itiiens  of  larch  wood,  both  in  a  sound  and  unsound  state,  were  exhibited. 
'  tree  in  a  tub,  sent  from  the  Atliole  plantations,  was  covered  with  a  pest  of  the 
>nB — a  minute  ai)bis  apparently  closely  allied  to  the  cochineal  insect. 
«wvAvd  as  if  it  had  been  dnst^d  over  with  white  flour,  which  conceals  in- 
le  microscopical  insects,  under  whose  attack  the  yonng  larches  receive  a  se- 
;k  or  snccmnb  altogether.  Plenty  of  air  and  room  for  the  tree  to  grow  in  are 
means  of  roiitinj;  tliis  enemy — close,  unthinned,  and  badly  t<>n(Ted  planta- 
Dff  more  liable  to  Ih^  attacked  with  it  than  others  kept  more  open.  Dry-rot 
ess  the  larrh.  AVhat  i.s  known  .is  ^*  blister"  in  the  larch  is  the  most  common 
disease  takes,  the  nleeration  being  the  means  as  already  hinted  of  bleeding 
Iqr  degrees  to  doath.  The  disi^ase  is  a  canse  of  great  anxiety  to  planters, 
whom  have  iuinuMise  tractsof  nionntain  land,  in  the  PTighlanda,  under  larch. 

MISCKLLAXBOUS. 

t  a  great  many  exhibits  of  a  practical  nature  worthy  of  detailed  no- 

Brs  have  h:n\  tlieiv  att^^ntion  directed  to  a  system  of  pruning  exhib- 

les  Cars,  ravin,  whose  idea  is  to  keep  the  tree,  by  pruning,  in  "per- 

"vhich,  it  is  averred,  helps  the  enlargement  of  the  trunk.    There 

if  foresters'  tools,  and  an  opportunity  has  been  afforded  of  com- 

in  difierent  countries.     Several  tree-transplanters  were  shown. 
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One  by  Mr.  James  Whitton,  c^ardener,  Coltness,  Wisliaw.  seemed  the  h  i 

two-wheeler,  on  the  *'  Tanker  "  principle,  and  is  capable  of  remoTinp;  trees  «ni 
and  weighing  2  tons,  one  of  its  advantages  being  the  ease  with  which  its  lev« 
can  bo  a^tplied  in  lifting  the  tree  from  the  earth.    Several  simple  and  efflciBiL< 
for  transplanting  shrubs  so  as  to  preserve  the  *^  ball "  intact  wore  shown  by 
exhibitor. 

Messrs.  Benjamin  Reed  &  Co.  showed  a  ''simplex  pnmp'^ — ^for  drainmfic ditohNi 
for  use  in  connection  with  liquid  manure — the  valve  action  of  which  is  so  simple  tiu 
it  cannot  be  choked  or  thrown  out  of  gear;  also  a  powerful  root-extraotortWUe 
gives  a  sufficient  leverage  to  euablo  one  man,  it  is  said,  to  lift  5 tons;  and  theyl^H 
an  ingenious  iron  tar-barrow,  with  brazier  and  pot,  for  use  by  foresters  when  t 
fences. 

Mr.  N.  Ahlbottn,  Leith,  showed  a  patent  composition  for  the  protection  of  ^ 
trees  from  game,  which  has  been  attested  to  be  of  great  utility  by  mBny 
foresters.    The  conipoyition  is  tar-like  in  color  and  consistency,  non-porous i>< 
ture,  does  no  damage  to  the  tree  to  which  it  is  apx)lied,  and  is  regarded  ^ 
aversion  by  hares  and  rabbits. 

William  Wells,  Leith,  exhibited  an  approved  composition  for  the  filling  up  of  oayitii 
in  trees  so  as  to  prevent  the  lodgment  of  water  and  subsequent  decay ;  andalongsc 
of  it  was  a  patent  varnish  made  of  marine  glue  and  fusel  oil — one  of  the  waste  pit 
ducts  of  the  distillcrv — which  can  be  used  as  a  substitute  for  creosote  in  preeeniii 
fencing,  sleepers,  and  such  like  exposed  timbers.  Applied  to  stout  paper  it  aotsM 
water- i>rooUug  agent,  and  strips  of  this  i>repared  paper  wrapped  round  a  taw  K 
found  to  preserve  it  from  the  attacks  of  ground  game. 

A.  Gardener  &  Son,  Glasgow,  exhibited  timbers  prepared  and  preserved  by  a; 
eut  process  for  which  it  is  claimed  that  it  not  only  seasons  timber  in  about  uu 
twelfth  the  time,  but  greatly  increases  its  strength. 

Mr.  James  Dairsie  l^lorrison,  of  Swanston,  near  Edinburgh,  a  gentleman  who  h 
made  ventilation  subjects  a  "  hobby,''  showed  an  ingeniously  eonstraoted  model  of 
forester's  hut,  which  aims  at  providing  within  the  space  which  can  be  affoidad 
such  dwellings  the  most  perfect  conditions  of  healthy  life.    The  principle  emhodi 
is  that  of  maintaining  in  an  apartment,  without  creating  an  objectionable  ( 
continuous  current  of  pure  air.    This  fresh  air  is  nia<}o  to  enter  at  one  end  of  tb«ii 
so  treated  and  to  leave  it  at  the  other  in  a  sort  of  drain  under  the  flooring,  this du 
being  carried  into  the  flame  chamber  of  a  newly-invented  oil  lamp  used  for  heati] 
the  room,  where  all  impurities  are  burned.    The  same  exhibitor  also  shows  a  dxyi 
shed  in  which  there  is  sought  to  be  obtained  the  drying  of  wood  at  a  Iqw  tempentni 
and  at  the  same  time  the  poisoning  of  all  the  conditions  of  low  plant  and  amnud  li 
The  low  amount  of  heat  applied  is  made  to  evaporate  from  the  cells  of  the  wood  eve 
trace  of  water,  and  at  the  same  time  to  act  as  the  carrier  of  gaseous  poison,  Kuchai 
bouic  acid  in  aifi'erent  shapes,  which,  though  harmless  to  the  woody  fiber,  kills  aU  m 
forms  of  plant  or  animal  life. 

There  were  several  inventions  for  making  wood  non-combustible ;  the  cheapest  a 
best  was  said  to  be  Wilkins*s  iire-proof  paint,  shown  by  Craig  &  Rose,  Leith. 

The  marquetry  work  exhibited  by  D.  Mongenot,  Paris,  attracted  mnch  attentic 
It  is  a  branch  of  furniture  and  decorative  art  not  much  practiced  in  Scotland.  1) 
which  is  taught  to  a  considerable  extent  in  the  technical  schools  of  France.    Wd 
iug  with  veneers  cut  to  thinness  ranging  from  20  to  110  to  the  inch,  the  ar       fto 
out  his  design  and  then  fills  up  the  pattern  with  small  pieces  of  differently  w 
natural  woods,  the  efiect  being  heightened  by  the  introduction  of  woods  previ 
stained  in  the  block.    A  table-top  and  several  ornamental  panels  shown  were  • 
pretty,  the  shading  especially  being  most  delicately  managed.    There  was  also  si 
a  log  of  maple  15  inches  in  diameter  cut  into  a  paper-like  roll  of  yeneer  340fto* 
length. 

Of  parquetry  work,  which  is  a  species  of  wood-inlaying  applied  to  produce  om 
mental  flooring,  there  were  several  very  fine  samples,  notably  by  Arrowsmith  &  Co 
Loudon. 

The  Jocul  cabinet  and  furniture  malycrs  had  au  annex  all  to  themselves,  and  tl 
work,  in  sideboards  and  suites  of  furniture,  was  in  the  highest  style  of  art  and  y 
luanship. 

The  ru1)ber  manufacturers  were  also  well  represented,  and  the  adaptability  of  n^ 
her  as  a  watcr-x>roofing  material  and  for  use  in  machinery  was  abundantly  illostnte 
In  motion,  was  shown  on  the  outside  grounds,  the  most  approved  wood-cntting  tf 
preparing  machinery.    This,  to  many,  was  au  interesting  part  of  the  exhibitiOiL 

The  outride  grounds  referred  to  wore  for  the  most  pai-t  allotted  to  nurserymMi  •* 
had  laid  them  tastefully  out,  and  showed  in  them  the  newest  ornamental 
and  other  trees.    A  remarkable  fact  about  tho  display,  which  was  of  a  most  i 
ing  nature,  was  the  large  number  of  such  trees  which  came  from  Japan. 

lu  what  wfvs  Htyle<l  the  loan  collection,  there  were  150  exhibiton — ^the  i 


FORESTRY   DIVISION.  179 

ff  the  moAt  niiscellftneooB  collection  of  articles,  curious  and  otherwise— 
MAOciated  with  forestry  and  forest  produce. 
i«PM%*.a,  lato  inRpcctor-p;eiieral  of  forests,  India,  sent  a  steel  diameter  gauge, 
yTheophil  Beck,  Kehl,  near  iStra^burg.  This  instrument  is  used  in  the  lor- 
the  Prince  of  Furstenbcrg,  and  is  ccrtiiied  by  Dr.  Brandis  to  be  the  bestdiam- 
n^  tat  foresters. 

w  instmment  for  expeditioiiHly  measuring  heights  and  distances  in  a  simple 
turate  manner  wasshown  by  D.  F.  Mackenzie,  factor,  MortonNeall,  inyentor  and 
».  It  is  styled  a  '*  dondrometer,"  and  it  has  received  the  silver  medal  of  the 
h  Axboricultural  Societ  v.    Not  only  does  Mr.  Mackenzie's  dendrometcr  measure 

t  of  a  tree  or  other  object  in  the  same  manner  as  other  deudrometers  when  a 
.t«I  base  line  can  be  measured,  but  it  also  measures  with  ease  and  accuracy  the 
of  any  object  which  can  be  seen  from  any  standpoint,  whether  upon  an  as- 
g  or  descending  base  line.  The  deudi-ometer  being  placed  in  position  and  the 
stuice  measured,  the  instrument  is  acljnsted  in  an  instant,  and  the  height  of 
«ct  is  immediateb'  iiscertaiued  by  reading  ott'  the  figures  on  the  perpendicular 
rtiie  instrument.  It  can  also  be  used  with  the  same  facility  in  finding  the  dis- 
eany  object,  which  is  a  novel  feature  in  any  instrumeut  of  the  kind,  and  likely 
,e  it  extremely  iiFei'iil  for  a  variety  of  puri)o'8es  besides  those  of  the  forester. 

ZOOLOGY. 

tie  ftnimftla  fire^uentlug  woods  and  forests  and  the  ins(>cts  which  are  destmct- 
timber,  a  considerable  display  was  made.  Captain  Wardlaw  Ramsay  exhib- 
reiy  fine  collection  of  woodpeckers,  numbering  nearly  300,  from  the  splendid 
ion  of  birds,  comprising  over  50,000  specimens,  which  were  left  to  him  by  the 
uqaiB  of  Tweeddale.  America,  of  course,  supplies  the  lar^r  number  of  the 
'  Some  of  them  shown  aro  very  rare.  In  the  Indian  collection  were  two  fine 
of  the  ^reat  horn-bill — a  bird  which  makes  its  nest  in  the  hollow  trees.  It 
it  of  this  small  bird  to  make  his  partner  a  prisoner  during  the  entire  puiod 
iiMition,  and  this  he  does  by  plastering  up  the  entrance  to  the  nest,  leaving 
narrow  slit  through  which  he  feeds  iiin  imprisoned  mate.  British  Quiana 
ind  insects  have  already  been  noticed.  Tiophics  of  the  chase  were  lent  by  the 
of  Wales,  the  Duke  of  Edinburgh,  and  other  noblemen  and  gentlemen,  and  in- 
the  heads  of  all  sorts  of  game,  from  the  elephant  and  tiger  to  the  stag  shot  in 
Imoral  forests.  Of  the  insects  which  do  damage  to  troes^  the  most  complete 
ion  was  that  sent  by  the  reporter.  A  few  cases  of  British  insects  were  ezhib- 
ot  for  the  most  part  the  insects  were  not  named  nor  the  species  of  tree  of  which 
9  the  pest  distinguished.  In  the  Indian  department  the  ravages  of  the  car- 
bee  and  the  white  ant  were  exeini)litied,  and  there  were  also  sections  of  wood 
gthe  mischief  done  to  timber  by  marine  worms. 

ADDENDUM  TO  NOTES  ON  TIIE  INDIAN  COLLECTION. 

t  writing  the  notes  I  have  learned  that  the  authorities  of  the  India  office  have 
I,  after  much  consideration,  to  disconiinue  the  system  of  training  young  men  for 
lisn  forestry  service  on  the  continent.  Hcneoforth  t lie  resources  within  this 
r  (Great  Britain)  will  \tv  uMlized  for  the  rdiicatiou  of  forest  candidates.  The 
Ciigiueering  Colle^^e,  Coopers  Hill,  Staines,  is  the  place  selected  in  the  first  in- 

There  a  thoroughly  good  ti-arhin;^  stall' already  exists,  and  the  proximity  of 
lege  to  the  royal  gardens  at  Kew  will  be  nf  advantagi*.  to  the  students.  One 
•  needed — a  tract  of  forest  secured  for  Hvstematio  management  and  profes- 

tmction. 

NKW   ORLEANS  CENTENNIVL  EXPOSITION. 

he  approaching  World's  Industrial  and  Cotton  Centennial  Expo- 

at  New  Orleans  the  appropriation  made  at  the  late  session  of 

will  enable  the  Department  to  make  an  exhibition  illustrative 

ny,  which,  tlioii<i^h  far  from  being  complete,  it  is  believed  will 

eresting  feature  of  the  Exposition,  and  show  to  the  multi- 

I       \  likely  to  visit  it  the  practical  value  and  importance  of 

Wnicli  the    Di^pjutment  iH  engaged  in  through  its  Forestry 

^  bation  of  niuiiy  of  (he  wood-working  factorie^s  of  the 
chief  of  tlie  Bureau  and  some  of  its  agents,  and  an  ex- 
•ndence  on  the  subject,  have  resulted  in  securing  a  large 
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oollection  of  usefal,  convenient,  and  ornamental  articles,  for  the  saroly 
of  which  we  are  indebted  to  onr  forests.  These  have  been  sent  to  New 
Orleans,  and  it  is  proposed^hen  the  Exposition  there  is  dosed,  to 
bring  the  collection  back  to  Washington  and  place  it  on  i)ermaneiit  ex- 
hibition in  the  Annex  of  the  Department  as  a  practical  illastration  of 
the  value  of  our  forests  and  the  importance  of  the  work  of  forestry. 

Several  charts  or  graphic  maps  have  also  been  constructel  by  lite 
Bureau  for  the  Kew  Orleans  Exposition,  for  the  purpose  of  showing  at 
a  glance  the  relative  ampunt  of  forests  in  the  several  States  and  the 
diminished  area  of  forests  from  one  decade  to  another. 

FORESTRY  EXPERIMENT  STATIONS. 

In  concluding  the  report  of  the  work  of  the  year  I  renew  theexpiessiim 
of  opinion  that  the  establishment  of  Forestry  Experiment  Stations  by  the 
Government,  alone  or  in  connection  with  the  several  States  through  their 
agiicultural  colleges,  is  very  desirable  and  ought  not  longer  to  be  delayed. 
Such  stations  are  greatly  needed.  They  are  needed,  among  other  things, 
for  the  purpose  of  testing  the  best  metiiods  of  planting  and  cultivating 
trees,  to  ascertain  the  adaptation  of  trees  to  di£ferent  soils  and  eipoe- 
ures,  to  decide  some  questions  in  regard  to  the  influence  of  trees  upon 
tie  atmosphere  in  their  vicinity,  to  investigate  the  history  and  habb 
of  insects  which  are  injurious  to  trees  and  the  means  of  checking  tl 
ravages.  There  are  a  great  many  questions  in  regard  to  the  giowin 
and  management  of  trees,  arising  from  time  to  time,  which  for  theii 
isfiaiCtory  investigation  require  some  such  agency  as  an  Experin 
Station,  where  scientific  and  patient  observation  can  be  secured  i  ur 
the  most  advantageous  circumstances  and  without  disturbance  or  in- 
terruption. Such  experiment  stations  might  well  be  established  in 
each  of  our  States.  In  every  point  of  view  they  would  be  advantageous. 
It  might  be  desirable,  perhaps,  for  the  General  Government  to  co-oper- 
ate with  the  States  by  making  appropriations  which  would  in  part  meet 
the  expenses  of  such  stations,  and  having  in  return  a  voice  in  their  man- 
agement. But  it  would  seem  that  there  should  be  one,  if  not  more,  of 
such  stations,  which  should  be  under  the  control  of  the  (General  Gov- 
ernment alone,  which  should  be  managed  in  a  broad  and  comprehensive 
way  and  be  restricted  in  its  investigations  by  no  local  situation  or  con- 
siderations. 

SCHOOLS  OF  FORESTRY. 

In  my  report  of  last  year  I  gave  such  consideration  to  the  subject  of 
Schools  of  Forestry  and  treated  of  them  at  such  length  that  there  sees^ 
to  be  no  occasion  now  to  do  more  than  express  the  opinion  that  Ih^ 
time  has  come  when  we  should  lay  the  foundation  of  at  least  one  wwh 
school  of  instruction  in  forestry. 
Eespectfully  submitted. 

K.  H.  EGLBSTOlSr, 
Chief  of  Bureau  of  FareOni' 
Hon.  George  B.  Loring, 

Commissioner  of  AgriculUire» 


lEPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF 

MIMAL  INDUSTRY. 


3iB :  I  have  the  honor  to  herewith  transmit  my  annual  report  for  the 

n      b  year,  embracing  the  results  of  the  more  important  experiments 

mTe    igations  of  tiie  Yeteoinary  Division  previous  to  the  passage 

1  -J  creating  this  Bureau,  and  a  ps^rt  of  the  work  accomplished 

lee  lus  organization.    For  a  detailed  statement  of  the  work  of  the 

reau,  embracing  the  results  of  experiments  in  the  laboratory  and 

L|ierimental  stations,  and  many  important  investigations  made  by  its 

Lperts  and  agents,  I  have  to  refer  you  to  the  First  Annual  Eeport  of 

le  Bureau  of  Animal  Industry. 

Bespectfiilly  submitted. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry, 
Hon.  George  B.  Losing, 

Commissioner  of  Agriculture. 


INVESTIGATIONS  OF  PLEUROPNEUMONIA. 

DISTRICT  OP  COLUMBIA. 

No  systematic  inspection  of  cattle  has  yet  been  made  in  the  District 

of  Colombia,  but  we  have  secured  a  number  of  sick  cows  which  have 

ilaughtered  and  examined  in  order  to  determine  the  nature  of  the 

B  from  which  they  were  suffering.    Other  cases  have  been  brought 

w      attention  by  Dr.  Townshend,  the  able  health  officer  of  the  District, 

in  I  to  which  we  have  made  all  the  investigations  that  were  pos- 

i>uring  the  year  we  have  in  this  way  found  the  disease  in  ten 

in  which  more  than  one  cow  was  kept,  and  in  three  others  in 

^J     I  ihe  diseased  animal  was  the  only  one  owned.    In  one  stable  two 

B  <        ;  in  a  second,  one  had  died  and  two  were  sick ;  in  a  third 

"ivc       .  tiied  and  six  were  more  or  less  affected ;  in  a  fourth,  two  had 

u  J    t ;  in  a  fifth,  six  had  been  lost ;  iii  a  sixth,  five  had  died ;  in  a 

w     ji,  three  had  died ;  and  in  the  remaining  three  stables  the  loss,  so 

"  we  are  aware,  has  been  one  animal  each. 

total  number  of  animals  referred  to  above  is  twenty-seven  which 

died,  and  eight  which  were  sick  at  inspection.    In  these  cases  the 

ns  and  post-mortem  appearances  of  the  animals  examined  were 

contagious  pleuro-pneumonia,  and  tiie  history,  when  it  could 

d,  also  pointed  in  this  direction.    Tiie  following  instance  is 

ion  of  this : 

nging  to  Mrs.  Flanigan,  of  Beiining's  road,  was  discovered 
ia,  1880.    Th(-  symptoms  were  a  severe,  dry  cough,  emacia- 
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tiou,  arched  back,  extemleil  head,  and  turning  out  of  the  elbows, 
cussion  and  auscultation  showed  that  there  was  dullness  and  I 
respiratory  murmur  over  the  right  lung. 

This  animal  was  preserved  until  August  27,  and  then  slaughl 
The  anterior  portion  of  the  right  lung  Avas  found  to  contain  a 
encysted  mass  of  hepatized  lung  tissue,  fully  5  inches  in  dian 
which  was  beginning  to  disintegrate  and  break  down  into  pus. 
left  lung  was  affected  with  chronic  bronchitis,  and  many  of  the  br 
were  filled  with  a  thick,  white,  tenacious  pus. 

The  disease  was  brought  to  this  stable  in  the  latter  part  of  Dec 
1882,  by  a  cow  dealer  who  lives  near  the  navy-yard.     She  pi 
symptoms  of  disease  in  about  two  weeks  after  purchase  and  liu 
for  six  weeks  with  symptoms  of  acute  lung  disease.    Three  weeks 
the  death  of  this  first  cow  a  second  became  sick,  with  similar  symp 
and  died  after  four  weeks'  illness. 

Two  others  were  successively  affected  in  a  similar  manner  and 
and,  finally,  the  fifth  came  down  with  the  disease  about  the  1st  of 
1883. 

On  May  29, 1883,  we  received  at  the  Veterinary  Experiment  Sta 
cow  from  the  stable  of  Catharine  Bresnahan,  of  Lincoln  avenue, 
animal  was  somewhat  tympanitic  and  stood  with  arched  back,  e 
turned  out,  and  extended  head.  With  each  expiration  there  was  j 
moan.  Examination  over  the  lungs  revealed  dullness,  tendernea 
loss  of  respiration  on  the  right  side. 

This  animal  died  during  the  night  of  June  3,  and  was  examine 
following  day.  The  right  lung  was  found  to  be  firmly  attached ' 
ribs  and  diaphragm  over  nearly  the  whole  surface  of  conta<;t.  Thh 
was  almost  completely  hepatized;  the  posterior  part  was  gangre 
the  median  portion  showed  old  hepatization,  in  which  there  was 
difference  in  color  between  the  lobular  and  the  interlobular  t 
while  the  anterior  portion  was  freshly  hepatized  and  presented  tl 
tinctly  marbled  appearance  seen  in  acute  pleuro-pneumonia,  and  th 
by  some  to  be  characteristic  of  that  disease.  The  condition  of  thij 
showed  beyond  ijuestion  that  the  intiammation  was  a  progressive  one 
beginning  in  the  posterior  portion  of  the  organ,  had  snccessive 
vaded  the  median  and  anterior  portions. 

The  existence  of  intiammation  of  different  ages,  showing  th( 
gressive  character  of  the  disease,  is  now  regarded  by  the  leading  ai 
ities  of  Europe  as  the  most  satislactory  means  of  distinguishing  be 
contagions  pleuro-pneumonia  and  the  sporadic  infiammations  of  tk 
piratory  organs.  The  pleural  cavity  contained  about  a  quart  of  eff 
and  the  mucous  membrane  of  the  bronchial  tul>es  was  of  a  dee 
color. 

This  animal  presented,  conseiiuently,  all  the  symptoms  and  j>o«^ 
appearances  described  as  peculiar  to  i)leuro-i)neumonia.    The  onj 
tory  that  could  be  obtained  was  that  a  number  of  cows  had  prev 
been  affected  in  this  stable  with  similar  symptoms. 

September  18, 1883, 1  examined  a  cow  on' Nineteenth  street,  whic 
raj)id  and  difficult  breathing,'  with  extended  head  and  elbows  turn- 
as  in  cases  of  pleuro-pneumonia.  There  w\n8  dullness  over  the  low( 
of  both  lungs,  with  resonance  above,  but  no  respiratory  murmur 
be  detected  over  the  left  side  from  tlie  shoulder  backward.  Thi 
mal  died  on  the  morning  of  September  21,  and  on  examination  tl 
lung  was  found  solidly  attached  to  the  ribs  and  diaidimgrn.  Thei 
an  abundant  effusion  of  liquid  into  the  i>leural  cavity  ;  the  perica 
xvas  greatly  distended  and  attached  to  the  costal  pleura.    On 
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1       found  free  from  hepatization,  but  the  pericardiam  was 

i>        Kened  and  transformed  into  a  nbrons  cyst  incloslDg  the 

»    x      surface  of  the  heart  showed  that  this  organ  had  been  in- 

j  iunamed;  it  was  roughened  aud  covered  with  granulations, 

f  gray  in  color,  but  over  parts  of  the  surfkce  mottled  with  deep 

u   The  heart  tissue,  to  a  depth  of  half  an  inch  firom  the  surface,  ha<l 

lergone  fibrous  degeneration,  was  colorless,  and  resisted  the  knife. 

[tainting  was  made  of  tliis  organ  and  is  reproduced  in  this  report  as 

ite  lY* ;  it  shows  very  plainly  the  thickened  pericardium,  the  mottled 

pearance  of  the  snrface  of  the  heart,  which  organ  was  cut  across  to 

real  the  depth  of  the  fibrous  degeneration. 

[      t  may  be  a  question  as  to  the  exact  nature  of  this  disease — 
I        it  was  induced  by  the  virus  of  lung  plague  or  whether  by  other 
I.    No  diseased  animals  had  been  introduced  on  the  place,  but 
Ji:w  iiad  been  opportunity  of  exposure  to  animals  running  at  large, 
a  of  hepatization  is  not  conclusive  evidence  that  it  was  not 

1     Tie.    This  disease  quite  often  confines  itself  to  the  serous  mem- 
B  without  appreciably  affecting  t^e  lung  tissue,  and  pericarditis 
a  e])icarditis  are  manifestations  which  have  been  described  as  occur- 
n  the  infected  stables  of  Europe.    I  am  inclined  to  think,  therefore, 
At  tl      ifiectiou  was  the  result  of  exposure  to  the  lung-plague  virus. 
I         r  12, 1834,  three  cows  were  slaughtered  at  the  Veterinary  Ex- 
it Station  in  presence  of  Hon.  James  Wilson,  of  Iowa,  member 
We  House  Committee  on  Agriculture,  and  of  aelegates  from  the 
convention  of  stockmen  aud  of  distinguished  veterinarians,  in 
to  demonstrate  the  character  of  the  disease  from  which  the  cattle 
wis  vicinity  were  suifering.    The  first  one  was  a  young  cow  that  I 
tid  January  1, 1884,  at  the  stable  of  the  owner  near  Washington, 
that  time  her  breathing  was  rapid  and  labored,  a  distinct  grunt  or 
being  emitted  at  each  expiration.    On  percussion  over  the  region 
upied  by  the  lungs  the  right  side  was  found  perfectly  dull  and  with- 
resonauce,  while  the  left  side  was  reaonant  over  the  upper  half,  but 
y  dull  below.    Auscultation  showed  complete  loss  of  respiVatorj' 
rmur  over  the  whole  of  the  right  and  over  the  lower  part  of  the  left 
5.    There  was  no  cough. 

Tiis  cow  had  been  purchased  about  a  month  previously,  from  a  dealer 

)  had  brought  her  from  the  Shenandoah  Valley,  in  Virginia,  and  had 

>t  her  for  a  number  of  days  (the  exact  time  not  known)  at  his  stable 

Washington.    She  was  noticed  to  isoLite  herself  from  the  remainder 

liie  herd  while  at  pasture,  and  to  be  disinclined  to  move,  almost  as 

IS  she  was  placed  with  the  herd.    She  commenced  moaning  at 

piration  more  than  two  weeks  before  I  saw  her,  and  was  then 

from  the  other  animals.    January  2  she  was  removed  to  the 

ii       b  Station,  her  temperature  at  that  time  being  about  103°  F. 

a      cow  died  during  the  night  of  January  11,  and  was  examined 

il  o'clock  the  following  day.    On  opening  the  thorax  about  2 

amber-colored  liquid  escaped.    The  right  lung  was  solidly 

vo  the  costal  pleura  and  diaphragm  by  thick  false  membranes 

formation.    On  the  left  side  the  attachments  were  not  so  ex- 

the  membranes  were  of  still  more  recent  growth.    On  each 

jre  thick  masses  of  coagulated  lymph,  weighing  from  2  to 

id  of  a  whitish  color  and  firm  consistency,  which  indicated 

I  Xn  inclusive  are  duplicates  of  the  plates  which  accompany  the  re- 
II  in  the  First  Anuiial  Report  of  the  iiureau  of  Animal  Industry,  and 
ered. 
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their  formation  a  number  of  days  before  the  death  of  the  animaL  ! 
lung  tissue  presented  no  signs  of  hepatization. 

The  second  cow  examined  was  brought  to  the  Station  over 
months  before,  and  at  the  time  of  this  examination  was  soi 
emaciated.    Sne  was  coughing  when  first  seen,  had  little  app 
an  examination  of  the  lungs  showed  dullness  and  loss  of  re     i 
murmur  over  the  lower  part  of  the  right  lung. 

Three  animals  had  previously  been  lost  in  the  stable  from  whidi 
came,  and  before  death  they  presented  symptoms  of  lung  dii 

This  cow  was  slaughtered,  and  on  opening  the  cayity  of  line       t 
the  left  lung  was  found  adherent  to  the  diaphragm  and  the  ri^c  £ 
to  the  costal  pleura.    The  right  lung  contained  four  or  five  i 
varying  from  two  to  four  inches  in  dimeter,  surrounded  by  a  thm 
wall  and  composed  of  hepatized  lung  tissue  in  a  disintegrating  c 
tion. 

The  third  animal,  which  was  also  somewhat  emaciated,  was  obtain 
January  10,  firom  a  stable  where  two  cows  had  been  lost  in  the  preoi 
ing  summer.    She  had  been  purchased  for  $50  two  or  three  m 
before  she  sickened,  and  was  at  that  time  in  good  health.    Y 
brought  to  the  Station  her  temperature  was  104^  F.,  and  there  was 
plete  dullness  and  loss  of  respiration  over  the  left  lung.    Her  o<    h 
was  substantially  the  same  on  the  day  of  examination,  Janiu 
When,  after  slaughter,  the  ribs  of  the  left  side  were  removed,  a  c 
erable  quantity  of  amber-colored  liquid  escaped.    TUb  lung  was  < 
pletely  hepatized  and  solidly  attached  to  both  the  ribs  and  diaph 
A  section  of  the  lung  disclosed  the  interlobular  tissue  distended  i 
lymph,  though  not  to  the  degree  sometimes  seen.    There  was,  1 
ever,  a  very  distinct  marbled  appearance,  and  a  difference  of  colo: 
between  the  upper  and  lower  parts  of  the  lung  that  probably  reso 
from  a  differeiice  in  the  age  of  the  hepatization  in  these  two  i)or 
The  right  lung  of  this  animal  was  in  a  normal  condition. 

A  fourth  cow  was  obtained  from  a  Washington  stable  the  same  d 
that  the  above  examinations  were  made.    She  died  during  the  night 
January  12.    Her  appearance  before  death  and  the  condition  of 
lungs  when  examined  were  very  similar  to  that  of  the  third  cow  m 
tioned  above. 

May  1, 1884,  a  sick  cow  was  reported  at  Miss  Fannin's,  on  M  i 
in  this  city.    She  was  examined  the  same  day  and  found  to  be  m 
with  each  expiration ;  her  breathing  was  labored }  there  wi    i     h     n 
extended  head,  and  elbows  turned  out.    The  bronchial      i     mug  i 
loudest  on  the  right  side ;  the  left  side  was  very  dull  i         rci       m 
to  and  somewhat  above  the  median  line.    The  right  siue  hau 
area  at  lower  portioti!  of  thorax  and  another  above  the  median  line. 

May  5,  this  animal,  now  sinking  rapidly  and  already  tympanitic,  i 
daughtered.  The  autopsy  revealed  the  left  lung  completely  solidil 
with  the  exception  of  a  very  small  part  of  the  anterior  lol)e.  Varii 
stages  of  inflammation  were  to  be  seen  in  the  different  parts  of  t  la 
There  were  thick  false  membranes  and  solid  adhesions  to  i 
)bragm  and  costal  pleura.  The  right  long  was  extremely  emj 
ous,  and  parts  of  it  adher^Di  ^n  +be  costal  pleura,  but  there 

jUjnNECTICTJT. 

Ip  ^nt  jattbi.  part  o/  August,  1883, 1  investigated  an  outbreak  of  • 
^(V'^  ^^    ^aiem,  Conn.,  which  had  affected  cattle  on  the  farms  of  H 


BtJREAU  or  AKDCAL  tSDUBTBT.  185 

<     I        S      AD,  of  that  place.    The  hiBtory  of  this  ont- 

I    y  ue      mm        i  as  follows :  Hon.  E.  H.  Hyde,  of  the  State 

L  of  Domestic  ATiimals,  first  visited  the  £Eunn  of 

I       IB  on  jsLug      Sy  and  at  tiiat  time  fonud  a  yonng  bnll  in  the 

iauy  recoverea  nom  an  attack  of  disease,  and  a  cow  and  an  ox 

I  very  sick  with  what  he  considered  to  be  the  typical  symptoms 

hpneomonia.    At  Captain  Seaman's  a  cow  was  very  sick  and 
the  same  symptoms  as  were  seen  with  the  affected  cattle  be- 
ui  Williams. 

ct  morning  Dr.  Bice,  of  Hartford,  was  called,  and  on  arrival, 
us^  cow  was  found  to  have  died  dnring  the  night. 
t-fiMrtem  examination  was  made  and  the  lung  found  attached  to 
s  of  thechest ;  when  cut  across  it  was  seen  to  be  solidly  hepatized, 
rbled  appearance,  and  presented  all  the  characters  of  contagious 
meumonia.  The  Commission  advised  slaughter,  which  was  ob- 
0,  but  the  same  day,  after  the  departure  of  the  State  of&cers,  the 
belonging  to  Williams  and  the  cow  belonging  to  Seaman  were 

»d.  These  animals  were  not  examined  professionally,  but  the 
ions  which  I  received  from  those  who  were  present  were  sufft- 
•  satisfy  me  that  the  lungs  were  solidified  and  attached  to  the 

St  29, 1  visited  Mr.  Williams'  farm  and  learned  firom  him  the 
ars  of  the  outbreak.  The  first  symptoms  of  disease  were  seen 
f  the  cows  June  20,  and  a  second  cow  was  attacked  on  June  23 ; 
these  died  from  the  effects  of  the  disease  July  3.  At  the  time 
Isit,  August  29,  there  were  six  animals  on  the  place :  one  ox, 
ick,  with  left  lung  solidified ;  one  Jersey  cow,  had  been  quite 
t  was  now  better;  one  young  Jersey  bull,  with  left  lung  solid!- 
d  three  Jersey  cows,  in  which  I  found  no  evidence  of  disease. 
le  animal  had  been  brought  on  the  place  within  a  year  preceding 
break,  and  that  was  a  Jersey  cow  named  Mollie  Lathrop  3d, 
r.  She  was  obtained  by  exchange  with  Charles  Decline,  of  Kew 
K".  J.,  on  April  10, 1883.  This  cow  aborted  the  last  of  May, 
shown  no  other  signs  of  sickness.  At  the  time  of  examination 
1  in  fine  condition,  fat,  glossy,  with  no  cough  and  no  signs  of 

e,  revealed  by  either  auscultation  or  percussion. 
[«u  Charles  Decline  at  New  Durham,  N.  J.,  on  August  30.  He 
x>  me  that  he  exchanged  cows  with  Williams  about  April  16. 
'  went  to  New  London  on  the  same  boat  that  the  other  returned 
scording  to  the  statement  of  Williams'  farmer,  the  two  cows  were 
r  about  a  quarter  of  an  hour  at  New  London.  The  cow  Decline 
I  from  Williams  sickened  about  the  last  of  May.  About  a  week 
e      d  another  Jersey  cow,  which  stood  beside  lH»r,  and  which 

;k,  were  killed  and  examined  by  his  son,  who  is  a  veterinary 

ith  were  aft'ected  with  lung  disease,  which  he  pronounced 

I     o-pneumonia.    The  lungs  were  hepatized,  marbled  in  color, 

d  to  the  walls  of  the  chest. 

purchased  Mollie  M  of  Mr.  Whitenack,  of  Dunellen,  N.  J., 

13, 1881.    He  says  that  he  never  had  any  disease  among  his 
the  cow  arrived  from  Connecticut,  and  attributes  the 


r. 


that  some  of  the  facts  connected  with  the  history  of 

se  two  henls  had  been  concealed,  but  it  was  very  cer- 

e  had  existed  in  both  herds,  and  it  was  very  proba- 

15  heixls  had  been  infected  as  the  result  of  the  exchange 

!.    Oonsidering  that  liiere  had  been  no  disease  in  Con- 
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iici'.ticut  until  uiiie  weeks  after  the  exchange,  ami  that  it  was  admitted 
U)  have  existed  \\\  Deitline'H  herd  four  weeks  earlier  than  it  api)eared 
ainon;r  Williams'  cattle;  and  eoiisidering,  further,  that  the  viciuifcyof 
New  Durham  ha^  lon<^  been  infected  with  pleuro-pnenmonia  while i 
had  previously  existed  in  the  neighborhood  of  Salem,  and  the  pp 
ity  is  that  the  disea^^e  was  carried  from  New  Jersey  to  ConneciicaL 
There  is  one  other  ])ossibility,  however,  viz.,  that  both  cows  were  in* 
fected  on  the  boat  or  between  the  boat  landing  and  Decline^s  place. 

This  theory  is  not  ])robable,  for  the  reason  that  a  second  cow  was  aid 
at  Decline's  by  the  last  of  JMay,  and  this  would  require  the  assnmptkm 
that  two  full  j)eriods  of  incubation  had  elapsed  between  April  16  and 
May  .'50 ;  that  is,  within  six  weeks.  Now,  it  is  very  seldom  that  thepe* 
riod  of  incubation  of  plenro-pneumonia  is  less  than  four  weeks,  and  it 
is  generally  longer  than  this ;  consequently,  it  is  very  unlikely  that  in 
two  successive  cases  on  the  same  farm  it  wouhl  be  reduced  to  three 
weeks.  The  admitted  fact  that  both  sickene<l  at  about  the  same  time 
is  an  indication  that  both  were  infected  at  the  same  time,  and  from  % 
common  source,  rather  than  that  one  contracted  the  aiseose  firom  tiie 
other. 

A  second  visit  was  made  to  the  farm  September  7,  in  company. with 
Hon.  E.  II.  Hyde  and  T.  S.  Gold,  of  the  State  Commission  on  Diseam 
of  Animals,  and  Doi;tors  Thayer,  llice,  and  Parkinson.  At  this  timethe 
bull  and  ox  still  i)resented  symptoms  of  ])leuro-pneumonia.  The  cow, 
jMollie  3d,  was  again  carefully  examined  and  showed  a  rather  large 
area  of  dullness  over  the  region  of  the  heart  and  another  low  down 
on  the  right  side.  My  own  oi)inion  was  that  this  dullness  did  not  indi- 
cate any  disease  of  the  lungs,  though  some  of  the  others  thought  dif» 
fen».ntly.  It  was  admitted  by  all,  however,  that  there  were  no  jKnitive 
signs  of  diseased  lungs  in  her  case. 

A  third  visit  was  made,  in  comx)any  with  the  same  gentlemen,  with 
the  excei)tion  of  Dr.  Thayer,  Sejitember  12,  when  the  ox  mentioned 
above  w  as  slaughtered  and  examined.  This  animal  was  now  believed 
by  the  owner  to  have  recovered.  The  autopsy  revealeil  the  left  lunf 
solidly  attached  over  a  large  surface  to  the  thoracic  wall  and  dia- 
idiragm.  One-third  of  the  organ  was  encysted  and  beginning  todisiiio 
tegrate,  another  third  showed  more  recent  hepatization  and  was  not 
yet  encysted.  A  section  showed  the  characteristic  marbled  appearance, 
and  the  diHerence  in  the  age  of  the  inflammatory  process  in  varions 
parts  of  the  lung. 

Members  of  the  State  Commission  have  since  informed  me  that  the 
bull  continued  to  fail  and  was  de^stroyed  by  the  owner  on  the  27th  of 
October.  Before  this,  however,  the  Commission  was  called  Septemher 
18  to  see  a  new  case  of  the  disease,  which  had  developed  on  the  tton 
of  Amos  Williams,  the  second  neighbor  south  fix)m  the  originally  in- 
fected premises.  This  was  a  cow,  which  presented  the  typical  symp- 
toms and  2>ost'Vwrtem  appearances  of  pleuropneumonia,  having  been 
condemned  and  killed  by  the  <  'ommission. 

Toreeapitulato:  H.  E.  AVilliams  had  seven  animals  affected  out  of  his 
herd  of  nine  by  the  introduction  of  the  <;ow  from  New  Jersey,  whidi 
animalVas  so  slightly  diseased  as  never  to  attract  attention.  Of  the 
seven  sick  ouch  three  died  of  the  disease.  Two  of  those  slanghteied 
J  probably  could  not  have  recovered ;  one  of  the  slaughterecl  oxen  was 
improving,  while  the  remaining  cow  was  very  sick  when  I  lost  saw  her. 
The  adjoining  farm  on  the  north  and  the  second  one  on  the  soutii  eaoh 
^ost  one  animal  from  the  disease.  There  were,  consequently^  nine  ani* 
nals  att'ected  in  this  outbreak. 
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PENNSYLVANIA. 

3  and  4 1  visiled  Chester  County,  PeimsylvaDia,  in  company 

x.  J.  Bdge,  special  agent  of  tbe^overnor,  and  Dr.  Bridge,  State 

I.    Chx  the  farm  of  W.  P,  Thomas  I  witnessed  the  slaughter 

kd  on  the  farm  of  tT.  H.  Garret  I  saw  5  others  killed, 

viiig      en  condemned  by  the  State  authorities  as  affected  with 

I     pleuro-pnenmonia.    The  autopsies  revealed  the  existence  of 

Qi     '  condition  in  each  of  the  animals.    In  most  cases  a  whole 

he  ized  and  firmly  attached  to  the  diaphragm  and  ribs.  In 
n  the  animals  both  lungs  were  affected.  The  pleural  cavity 
d  large  quantities  of  straw-colored  effusion,  and  the  connective 
■  the  lungs  was  excessively  distended  with  exudation  of  a  sirai- 
d.  The  inflammation  was  very  plainly  of  a  progressive  char- 
id  the  marbling  pf  the  lung  was  as  distinct  as  in  any  cases  I  have 
u. 

isease  was  introduced  into  this  section  by  a  car-load  of  14  cows 
by  John  Koble  from  Baltimore.  Where  these  cows  were  orig- 
ifected  is  a  contested  point  between  the  authorities  of  Penn- 
k  and  those  of  Maryland  ;  but  there  is  no  reason  to  doubt  that 

:  near  West  Chester  was  ciui8e<l  by  this  lot  of  animals. 
cows  were  sold  as  follows :  July  19,  to  W.  H.  Shepherd,  1 5  July 
r.  p.  Thomas,  3 ;  July  26,  to  H.  Euches,  4 ;  July  27,  to  J.  H. 
2 ;  August  1,  to  J.  Kelly,  2  ;  not  traced  at  time  of  report,  2. 
hepherd's  cow  was  found  sick  witli  symptoms  of  i)lenropneu- 
September  8,  and  slaughtered  by  the  State  authorities.  Tlie 
revealed  the  characteristic  lesions  of  lung  plague.  September 
r  was  found  affected  with  the  same  disease  and  slaughtered  on 
ret's  farm.    September  29  it  was  necessary  to  slaughter  one  of 

as^  cows.    October  1  it  was  found  that  two  cows  had  already 
.  Euches'  farm,  and  tliat  six  others  were  sick. 

lug  to  information  re(;eived  from  Dr.  Bridge,  October  23, 1884, 
*  of  cattle  exposed  and  slaughtered  on  account  of  sickness 

iiws: 


Owuer. 


t 

betd 


Number 
exposed. 

Number 
kUlea. 

42 
29 

42 

19 

'^3  <                14 

1  '                  1 

^  1                  ^ 

106 

89 

adjoining  herds  were  infected  by  the  above,  as  follows: 


Owner. 


Nninberi  Number 
ex])0.4e«I.  i    killed. 


17 
11 

1:. 

20 

16 

5 

21 


3 


8 

16 

1 

9 


127 


60 
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The  affected  cows  whi<;b.  I  saw  were  native  animals  in  good  conditi 
They  had  excellent  pastures  to  run  on,  and  there  was  no  local  <     n 
whatever  which  conld  be  suspected  of  producing  this  or  any  o 
disease.    Besides,  the  time  of 'year  was  not  one  in  which  acute 
diseases  are  seen  among  cattle.    Nearly  every  one  of  the  affected  lu 
which  I  saw  when  in  this  State  showed  the  typical  lesions  of  pleoro- 
pneumonia  so  plainly  that,  according  to  the  best  authorities  in  tJie 
veterinary  profession  the  world  over,  any  one  of  them  would  have  been 
sufficient  to  afford  a  safe  basis  for  diagnosing  the  disease. 

Besides  the  herds  infected  by  the  contagion  introduced  with  t 
of  cattle  from  Baltimore,  six  herds  have  been  infected  from  otiier  » 
since  September,  1883.    The  following  table  shows  the  number  exp 
in  each  of  these  and  the  number  destroyed  after  showing  sympt      m 
the  disease: 


Owner. 


r.  Can* 

W.  Williamson. 

F.  Galloy 

Heiaey..... 

Hye» 

J.  Noble 


Number 
exposed. 


8 
5 

» 

9 

17 

10 


Vntar 
UDed. 


1 

« 

m 

14 
5 

I 


TotiJ 

Total  in  preoeding  tables. 


Total  for  State  of  PennAylvania , 


9i 
HI 


84 
S32 

^\      la 

I 


NEW  JERSEY. 

Dr.  Rowland,  an  Inspector  of  this  Department,  stationed  at  Jersey  City, 
K.  J.,  discovered  during  the  summer  of  1883  that  animals  affected  witii 
pleuro-pneumonia  were  being  shipped  to  New  York  from  Hunterdon 
County,  New  Jersey.  An  investigation  was  ordered  by  Dr.  E.  M.  Emit. 
secretary  of  the  New  Jersey  State  board  of  health,  and  a  numbor  oi 
herds  were  found  in  Hunterdon  County  which  had  been  for  some  time 
affected  with  this  disease.  Owing  to  the  foict  that  the  owner  of  the 
affected  herds  was  a  large  cattle  dealer  who  gatiiered  up  cheap  animals 
from  various  parts  of  New  Jersey  and  Pennsylvania,  and  to  the  ad- 
ditional fact  that  the  disease  had  been  upon  his  premises  for  an  indefi- 
nite time,  the  origin  of  the  trouble  could  not  be  satisfactorily  traced. 

The  owners  of  the  infected  herds  had  resorted  to  inoculation  to  arrest 
the  progress  of  the  disease,  and  it  was  said  that  all  fresh  animals  wMok 
arrived  were  speedily  inoculat.ed.  In  spite  of  this,  however,  the  loflseB 
were  very  heavy,  though  their  full  extent  could  not  be  ascertained,  Itei 
Miller,  who  investigated  the  condition  of  these  animals,  November  1| 
informed  me  that  out  of  one  herd,  containing  GO  head,  22  had  been  lost; 
from  another  containing  05  head,  8  were  known  to  have  died,  and  1 


11  addition,  a  certain  number  had  partially  recovered,  and  some  diseised 
animals  had  been  sold. 

According  to  the  best  inforuiation  we  could  obtain  the  total  nnmbtf 
*^  cases  of  pleuro-pneumonia  which  had  occurred  in  this  oaanty  wi» 
nut  less  than  ICH).  These  herds  wert?  quarantined  and  the  State  autliori' 
Hes  are  doing  everything  possible  with  their  limited  appropriation  to 


» 

bi 

>i 

Die 

7B 

1 
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disease ;  but  where  so  many  animals  have  been  exposed, 
contagion  has  been  sown  broadcast  over  the  pastares  of 
msy  experience  shows  that  it  is  next  to  impossible  to 
iger  except  by  killing  all  animals  exposed  and  quaran- 
0        OS  for  a  long  time. 

MARYLAND. 

Ow     :  to  the  variety  of  reports  in  regard  to  the  existence  of  pleuro- 

a  in  Maryland,  Dr.  Eose  was  directe<l  to  proceed  to  Balti- 

D  annng  the  last  week  of  October,  1883,  and  examine  a  sufficient 

r  of  stables  to  form  a  basis  for  conclusions  in  regard  to  the  dis- 

\m     n  of  the  disease  in  that  section.    The  cases  of  sickness  men- 

u  are  only  those  in  which  the  symptoms  indicated  pleuro-pneu- 

la.    The  following  is  a  list  of  sta>bles  in  the  order  in  which  they 

«  examined,  with  a  condensed  summary  of  the  information  ob- 

• 

SUble  No.    1 :  Contaiiis  thirty-live  cows.     One  chronic  case,  two  recent  deaths. 

Stable  No.    2 :  Thirteen  cows.    No  disease. 

Stable  No.    \^ :  Sixteen  cows.    One  chronic  case,  two  recent  deaths. 

Stable  No.    4  :  Seven  cows.    No  information. 

Stable  No.    5 :  Nineteen  cows.    Admit  that  cows  are  exchauged  as  soon  as  they 

sbow  signs  of  disease. 
Stable  No.    6 :  Nine  cows.    Three  recent  deaths. 
Stable  No.    7 :  Two  cows.    Admits  recent  deaths  from  lung  disease. 
Stable  No.    8 :  Thirteen  cows.    Two  recent  deaths  from  acute  lung  disease. 
Stable  No.    1) :  Seventeen  cows.    Have  lost  many  in  the  past.    All  are  now  well. 
Stable  No.  10 :  Eighteen  cows.    Have  lost  two  during  the  summer. 
Stable  No.  1 1 :  Nineteen  cows.    Would  neither  allow  an  examination  nor  give  in- 
formation. 
Stable  No.  12 :  Seven  cows.    None  sick.    No  information. 
Stable  ^o.  13 :  Eleven  cows.    None  sick. 

Blable  No.  14 :  Fifty-six  cows.    One  acute  and  four  chronic  cases  of  pleuro-pneu- 

monia.    Have  lost  heavily  in  past  years. 
ble  No.  15:  Eighteen  cows.    Five  sick  with  acute  lung  disease  within  two 
mouths,  of  which  three  died. 
le.No.  16:  Forty-two  cows.    Acknowledge  a  loss  of  over  200  cows  from  luug 
disease  within  three  years.    Several  now  coughing. 
ble  No.  17 :  Fifty  animals.    No  disi^ase. 
-ble  No.  18:  Thirty-six  animals.    No  disease. 

bla  Ko.  19 :  Original  herd  12  animals.  Three  died  during  September  and  October. 
Calf  died  in  October  which  State  Veterinarian  examined  and  pro- 
nounced adected  with  plouro-pneumonia.    Three  still  sick  with 
*        same  disease.    ]^ii9t  cow  to  sicken  came  from  another  stable  iu 
Baltimore  within  a  few  weeks. 

herds  in  the  nineteen  stables  referred  to  above  contained  398  ani- 

which  12  wei^  found  to  be  sick  or  only  partially  recovered  at 

of  inspection ;  3  cows  bad  recently  been  excliaiiged  while  sick, 

recent  deaths  had  occurred.    The  total  number  of  animals  which 

itly  sickened  with  symi)toms  of  pleuro-pneumonia  in  the  above 

iras,  consequently,  33y  or  8.3  per  cent. 

3Ction,  while  it  cannot  be  taken  as  a  very  accurate  indica- 

ui«  proportion  of  the  Baltimore  dairy  cattle  which  are  con- 

te<l  with  pleuropnenmonia,  is  nevertheless  sufficient  to 

very  large  proi)ortion  of  the  stables  are  infect<Ml,  and  that 

of  the  disease  occur. 

de  number  of  inoculation  and  cohabitation  experiments 
d  and  are  still  in  progress,  and  will  be  given  in  detail  in 
Bei>ort  of  the  Bureau  of  .Animal  Industry. 
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THE  OUTBREAK  OF  PLEURO-PNEUMONIA  IN  THE  W£8T. 

On  tbe  15Mi  day  of  July,  1884,  Dr.  Truinbower  was  requested  to 
a  cow  ut  Steiliiij^,  111.,  belonging  to  Mr.  C  A.  KeefVr.     He  foond  c 
his  tlioroni::lil)nMl  fJoi\sey  cows,  aged  about  six  years,  with  the  followiof 
symptoms:  ■ 

The  skin  was  abnormally  dry  and  dead-looking,  the  animal  Btandiog 
with  the  iM'ad  extended  and  the  ears  slightly  <lrooping,  (toughing  fte-   I 
quently  and  jn'otruding  the  tongue.    The  character  of  the  cough  vas 
di-y,  harsh,  and  rather  weak,  but  not  very  painful.     The  eyes  i 
bright  and  prominent,  resinration  5(>,  i>ulse  94,  weak  but  regular, 
perature  103.8'^  F.    Auscultation  on  the  right  side  of  the  chest  re^       i 
a  suberepitant  sound  immediately  behind  the  shoulder^  a  little  i     # 
the  median  line.    In  the  middle  and  superior  regions  the  respi      rr 
murnini'  was  slightly  augmented;  percussion  elicited  a  trifling  dm 
over  the  lower  third  of  the  fourth  and  fifth  ribs.    In  other  puts  no  m- 
normal  sound  was  i)roduced,  with  the  exception  of  a  slightly-incrcAsed 
resonance  over  the  middle  and  superior  regions.    On  the  left  side  aloud 
murmur  or  sonorous  rhonchus  was  heard  in  the  median  region  behind 
the  shoulder,  accom])anied  by  a  dry  and  soft  rubbing  sound;  below  this 
part  no  respiratiny  murmur  was  audible,  but  in  the  act  of  coughiDg  a 
gurgling  or  s])lashing  sound  was  heard  as  that  of  a  liquid  being  sod- 
denly  agitated  in  a  cavity.    Percussion  revealed  dullness  over  the  cen- 
tral and  lower  posterior  portions  of  the  lung.    Ko  abnormal  sensitivo- 
ness  was  manifested  by  pressure  being  applied  along  the  spine  or  pe^ 
cussion  over  the  chest.    The  history  of  this  case  is  as  follows: 

Mr.  Keefer  saw  this  cow.  Lass  O'Lowrie,  on  the  stock-farm  of  W.  C. 
Clarke,  Geneva,  111.,  on  the  Oth  day  of  April.  At  the  same  time  he  riw 
saw  there  two  other  cows,  Tama  Warren  and  !Nutrina  of  Tunlaw;  all 
three  had  the  appearance  of  unthriftiness,  the  hair  looking  rongh  and 
dry,  but  this  was  attributed  to  a  severe  winter  without  proper  carei, 
and,  in  the  case  of  Lass  O'Lowrits  to  recent  calving.  On  the  6Ui  of 
fJune  Mr.  Keefer  bought  the  latter  animal  from  Mr.  Clarke  upon  Hw 
representation  that  she  was  perfectly  healthy.  She  was  shipped  on  tbft 
8th,  and  was  four  hours  in  transit.  When  Mr.  Keefer  took  her  firom  tb« 
car  and  drove  her  to  his  place  she  coughed  frequently,  andher  hair  looked 
bad.  She  was  thin  in  ilesh  and  yielded  no  milk.  She  calved  sometime 
in  JMarch  and  was  again  pregnant.  From  this  time  on  she  gradually  be- 
came poorer  and  weaker.  The  milk  secretion  remained  entirely  suspended. 
She  stood  in  the  field  away  from  the  other  cattle,  and  usually  rested  on 
the  right  side  when  in  a  recumbent  position.  Kumination  was  entirely 
suspended,  appetite  capricious,  cough  increasing  in  frequency,  and 
paroxysms  of  almost  incessant  coughing,  lasting  in  the  early  morumi^ 
for  an  hour  or  longer;  nose  alternately  moist  and  dry;  occasiomdlya 
string  of  mucus  would  be  noticed  to  drop  from  the  nostrils  j  the  ooop 
became  more  painful  and  the  tongue  was  protruded  in  the  act ;  freqaent 
grating  of  the  teeth  w^as  heard;  no  irregularity  of  the  pulse  or  t^pa* 
nitis  was  noticed ;  no  arching  of  the  back  or  turning  out  of  the  elbows; 
10  moan  or  grunt  accompanied  respiration;  no  rusty  colored  and  no 
liscolored  ex])ectoration  was  coughed  up.  The  ease  was  thought  to  be 
^ne  of  tuberculosis,  and  isolation  was  recommended^  and  slaughter  and 
Mirial  as  soon  as  lie  could  decidt^  ui)on  the  necessity  of  the  measore. 
To  was  requested  to  give  notic(»,  and  allow  a  post-mortem  examination 
X)  be  made  when  she  was  slaughtered,  or  in  case  she  should  die.  On 
the  morning  of  the  24th  she  was  bled  to  death.  On  examination,  thb 
anterior  lobe  of  the  right  lung  was  found  filled  with  tubercles  oovering 
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\]     \  4  inches  in  diameter  j  they  presented  different  stages  of  devel- 
,  some  oontaiuiug  a  thick  yellow  or  inspissated  pus,  while  others 
undergoing  u  caseous  degeneration  or  calcification,  and  still  others 
A  as  small,  indurated,  brown,  or  reddish,  circumscribed  spots 
iiiterh>1>nlar  tissue.    There  was  very  slight  adhesion  between 
B  VI    enil  and  parietal  pleura  at  the  inferior  and  anterior  extremity 
the  right  Jung ;  the  superior  and  posterior  four-fifths  of  the  right  lung 
qipareutly  healthy ;  on  the  left  side  there  existed  extensive  adhe- 
•n  of  the  posterior  lobe  of  the  left  lung  to  the  side  of  the  chest  aud 
kphragm,  implicating  almost  the  whole  of  the  adjacent  side  of  the 
ardium ;  a  large  amount  of  firm  gelatinous  exudation  and  strong 
s  bands  united  the  inferior,  posterior,  and  central  portions  of  the 
^rior  lobe  firmly  to  the  pericardium,  diaphragm,  and  costal  pleura ; 
auuormal  efiiision  was  present  in  either  side  of  the  chest ;  no  iudica- 
U8  of  the  recent  attection  of  the  pleura  were  seen ;  the  anterior  lobe 
the  left  lung  contained  numerous  tubercles  and  abscesses  from  the 
allest  visible  size  to  half  an  inch  in  diameter ;  many  tuberculous 
Inles  coalesced  so  as  to  form  large  irregularly-shax>ed  masses ;  in  the 
erior  lobe,  beginning  at  the  bifurcation  of  the  trachea  and  extend- 
downwards  aud  backwards,  was  discovered  a  cavity  10  inches  in 
i^h,  which  contained  a  pint  of  fluid  of  a  grayish-black  color  of  very 
ensive  odor,  holding  in  suspension  disintegrated  lung  tissue ;  also 
this  cavity  was  discovered  a  mass  of  infarcted,  necrosed  lung  tis- 
weiglung  12  pounds;  the  part  nearest  the  right  lung  was  break- 
down and  liquefying.    Another  mass  of  dead  lung,  weighing  4 
uces,  of  a  yellow,  granular,  or  caseous  appearance,  indicating  that  it 
much  older  than  the  larger  mass,  was  found  lying  in  aud  partiaJly 
I  in  a  separate  sack  which  communicated  with  the  larger  cjlvity. 
le  mass  of  infai'cted  necrosed  lung  on  section  presented  a  reddish- 
own  appearance,  and  the  lobules  were  distinctly  outlined  as  well  as 
e  remains  of  the  larger  blood-vessels  and  bronchi.    The  walls  of  the 
vity  wei*e  composed  of  fibrous  tissue  one-quarter  inch  thick,  and 
.ins  of  blood  vessels  extending  into  and  across  the  cavity.    The 
I    'o-superior  i)ortion  of  the  right  lobe  of  the  liver  presented  one 
jiact  mass  of  tubercular  nodules,  and  throughout  the  central  parts 
uus  organ  numerous  tubercles  were  seen.    One  measuring  2  inches 
diameter  was  located  at  the  transverse  fissure,  and  was  undergoing 
ification.    In  the  abdominal  lymphatic  glands  there  were  masses 
compact  tuberculous  matter  encysted  in  strong  fibrous  capsules,  one 
which  mea.sured  3  inches  in  diameter.    Nearly  all  of  the  tubercles 
ted  a  bright  yellow  color  on  section,  and  but  few  gray  tubercles 
I  seen,  and  then  only  in  the  lung  tissue. 
ur.  Tmmbower  sent  parts  of  the  lungs  and  liver  of  this  animal  to 
ashinjrton  for  my  examination.    The  cow  had  evidently  been  afiected 
th  tn     rculosis,  but  the  encyst<3d  mass  of  dead  lung  was  a  lesion 
not  produced  in  this  disease,  but  which  is  a  frequent  result 
a^ons  pleuro-i)iieumonia.    It  seemed  possible,  therefore,  that 
I  £seases  might  have  existed  at  the  same  time  in  this  animal, 
a  fact  that  we  knew  of  no  pleuro-pneumonia  in  that  section 
ntiy  made  the  presence  of  this  disease  appear  very  doubtful, 
igating  the  condition  of  affairs  at  Mr.  Clarke's  farm  it  was 
iiai;  his  animals  had  been  suffering  from  a  disease  that  had 
death  ol*  several  during  the  spring  and  summer.    A  cow 
5n  sold  to('.  P.  Coggeshall  and  taken  to  the  farm  of  Mr. 
Elmhurst,  was  very  sick,  and  a  second  cow  bought  by 
also  sick.    On  the  12th  of  August  1  visited  Mr.  Boyd's 


192         REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

place,  and  found  that  the  cow  called  Cream  Ecca,  belonging  to 
Goggeshall,  had  died  the  20th  of  July;  that  the  cow  Edith  St.K 
had  improved  very  much  during  the  past  two  weeks,  and  was  th     nt- 
lieved  by  her  owner  to  be  nearly  well.    Another  cow,  called  I> 
belonging  to  Mr.  Boyd's  herd,  was  very  sick.   This  animal  was     leti 
from  acute  lung  dis^e,  witii  complete  dullness  and  loss  of  respi 
over  tiie  right  lung,  and  dullness  over  the  lower  part  of  the  lefl         i 
the  thorax.    Her  temperature  was  105^  F.    An  examination  oi 
St.  Hilaire  revealed  dullness  and  loss  of  respiratory  mnrmur  over 
posterior  part  of  the  right  lung.    An  examination  of  Cream  Ec 
been  made  by  a  local  physician,  who  pronounced  her  affection  w  ue 
consumption,  and  called  the  changes  which  he  saw  in  the  lung  t 
caseous  degeneration.    A  piece  of  this  lung  tissue,  which  was  se 
and  shown  to  me  by  Dr.  Tnimbower,  was  hepatized  as  in  pleuro-] 
monia. 

These  facts  appeared  sufficient  to  justify  the  diagnosis  of  contagiow 
pleuro-pneumonia,  but  in  the  absence  of  any  history  beyond  the  OLttto 
hei*d,  and  considering  the  fact  that  the  only  cow  of  which  a  careful  fort- 
mortem  examination  had  been  made  was  certainly  afifected  with  tuber* 
culosis,  it  seemed  best  to  reserve  a  decision  until  more  complete  evidence 
had  been  obtained.    In  regard  to  Gi^Ciim  Ecca,  it  was  said  that  her  sick- 
ness came  on  soon  after  ^ving,  which  occurred  July  2 ;  that  she  re- 
tained the  afterbirth  and  failed  from  that  time.    Two  or  three  days 
later  the  afterbirth  was  removed  by  force  and  she  commenced  to  oak 
rapidly  and  died  July  20.    The  autopsy  was  not  made  until  two  da^ 
later.    There  was  consequently  some  reason  for  thinking  that  her  Ixag 
disease  might  have  been  the  result  of  septic  infection  as  a  consequence 
of  the  forcible  removal  of  the  afterbirth.    In  re^urd  to  Dessie  4tli,  it 
was  said  that  she  had  been  tied  by  one  of  the  fann.  hands  to  a  wagon 
in  the  lot  where  she  had  been  exposed  to  a  cold  rain  and  had  undoaM* 
edly  suffered  in  consequence.    It  was  believed  by  her  owner  that  thta 
cx])osure  had  aggravated,  if  it  had  not  caused,  her  disease.    In  regaid 
to  Edith  St.  Hilaire,  it  was  thouglit  that  she  might  have  taken  ooU, 
and  there  were  some  indications  tliat  she  had  a  tendency  to  tubercnla- 
sis.    Taking  all  these  facts  into  consideration  the  only  safe  course  ap- 
peared to  be  to  make  further  investigations  before  deciding  as  to  tihe 
nature  of  the  disease,  and  I  urged  Mr.  Boyd  to  allow  the  slaughter  of 
one  or  both  of  his  sick  animals;   tliis  lie  willingly  consented  to  dOi 
but  it  was  iK)w  so  late  in  the  afternoon  that  we  i>ostponed  tiieslani 
until  the  following  day.    On  visitinjLr  the  farm  August  13, 1  founa 
Boyd  somewhat  undecided  as  to  whotlu»r  he  ought  to  allow  the  slang 
of  his  valnablo  animals  for  exaiiiiniitioii  without  further  evidence  u 
they  were  affected  with  a  c<>ntaj^i<Mis  <liseai»e.     While  discussing 
matter  one  of  the  Chicago  newsimjuTs  was  ree>eived  which  contain     m 
sensational  article  annoiincin<r  the  outbreak  of  contagions  pleuio-n 
monia  among  Mr.  Boyd's  eatth^,  and  a  few  minutes  later  two  rej 
appeannl,  who  had  been  sent  to  make  an  inve^sttgatlon.    It  t 
thouglit  l)est  to  delay  the  shanghter  and  examination  until  j,      i 
lowing  morning,  when  this  could  he  a<H*x)niplished  in  quiet  and 
out  undue  publicity.    In  the  mean  time  arrangements  had  been  i 
to  isohite  the  sick  animals  IVom  the  rc^inainder  of  the  lienl,         y\ 
cows  which  had  shown  loss  of  a])])etite  and  an  increased  tem 
without  any  ]>erceptiblc  lesions  of  the  Uuigs  were  also  placed  by 
selves.    On  the  morning  of  August  14,  1  made  a  thinl  visit  to  ] 
"ftnd  in  the  presence  of  Mr.  J.  H.  Sanders,  member  of  the  late  j 
C^^ttle  Commission,  Mr.  Wadham,  and  Mr.  Boyd,  the  two  sick  oc 
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I  .    Ad  examination  of  the  lungs  of  Edith  St.  fiilaire  showed 

u  I     half  of  the  right  lung  to  be  adherent  to  the  ribs  and  dia- 

D.    Ine  whole  posterior  part  of  the  lung  was  inclosed  in  a  fibrous 
y        lung  tissue  being  hepatized,  of  a  reddish  color,  but  still  intact 
ft         The  median  part  of  the  left  lung  was  in  the  same  condition. 
Il  msssie  4th  the  inferior  and  posterior  parts  of  tibe  right  lung 
by  thick  false  membranes  to  the  ribs  and  diaphragm.    There 
«a  abundant  effusion  of  straw-colored  liquid  in  both  sides  of  ^e 
Two-thirds  of  the  right  lung  was  hepatized,  the  thicken^  inter- 
uir  bands  being  distended  with  exudation  liquid.    There  was  plain 
mce  from  the  color  and  appearance  of  the  difterent  parts  of  the 
that  the  infiammatiou  had  been  of  a  progressive  nature,  and  that 
I  lobules  had  been  invaded  much  later  than  others.    The  left  lung 
coveitMl  at  its  posterior  border  with  thick,  white,  fs^lse  membranes; 
3  were  also  seen  over  its  anterior  lobe;  there  were  blood  discolora- 
rf  the  pleura  and  signs  of  hepatization  in  its  earliest  stage.    In 
^  the  intensity  of  the  inflammation,  the  amount  of  lung  tissue 
iTed,  the  progressive  nature  of  the  inflammation,  and  the  marbled 
arance  of  the  lung  made  it  impossible  to  hesitate  longer  in  con- 
ing that  the  disease  was  contagious  pleuro-pneumonia.    It  was  in 
f  respect  a  typical  case  of  this  disease. 

-.  Boyd  had  been  informed  at  my  first  visit  that  the  disease  was 

y  pleuro  pneumonia,  and  that  he  should  at  once  take  every  pre^ 

un  to  prevent  the  infection  of  other  animals,  both  in  his  own  herd 

the  herds  of  his  neighbors ;  and  he  was  informed  as  soon  as  the 

uation  of  two  animals  was  concluded  that  there  could  no  longer 

as  to  the  nature  of  the  disease,  and  that  it  would  be  necessary 

Ke  every  ix>ssible  precaution  to  prevent  its  spread. 

il^uBt  15  I  went  to  Geneva,  HI.,  and  examined  the  condition  of  the 

3  that  were  still  on  Mr.  Clarke's  farm.    Mr.  Clarke  informed  me 

iiue  first  animal  which  showed  signs  of  disease  was  the  bull  Finis 

rence,  which  became  sick  during  the  latter  x)art  of  May  and  was 

in  June.    The  cows  Ella  Lawrence,  Duchess  of  Broome  County, 

niinei  and  Damask  all  showed  signs  of  sickness  about  the  middle 

ine.    Ella  Lawrence  was  killed  with  the  bull;  Duchess  of  Broomo 

ity  died.    Myrrhine  and  Damask  recovered,  and  were  on  the  farm 

I  time  the  examination  was  made.    Tama  AVarren  had  also  been 

,  and  Mr.  Clarke  insisted  that  this  was  because  she  was  worthless 

ureeder.    Six  animals  in  all  had  been  killed  or  had  died  on  JVIr. 

fs  place  since  May.    According  to  accounts  received  from  other 

it  is  probable  that  Tama  Warren  and  Kutrina  of  Tunlaw  were 

iw  <     ly  as  April  G. 

i  thv  time  my  examination  was  made  Damask  and  Myrrhine  were 
very  good  condition,  showing  more  flesh  than  one  usually  sees 
«         f  cows.    Their  hair  was  smooth  and  glossy,  and,  externally, 
bed  every  appearance  of  perfect  health.    My  examination 
0  in  the  pasture  field,  where,  owing  to  the  wind  and  the  dis- 
used by  flies,  it  was  not  as  satisfactory  as  was  desirable, 
the  lungs  of  Damask  showed  no  signs  of  disease.    Myrr- 
dullness  and  loss  of  respiration  behind  the  right  shoulder. 
cows  in  the  herd  and  two  bulls  presented  more  or  less  evi- 
\g  disease,  but  this  was  not  sufficiently  marked  to  allow  a 
usion  as  to  its  cause.    One  cow  was  evidently  affected 
}.    Mr.  Clarke  had  brought  on  his  place  since  June  1 
New  Jersey,  three  which  he  had  purchased  at  thft 
▼  jginia.  111.,  one  from  0.  A.  Keefer,  of  Sterling,  111.,  and 
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several  from  Wiscousin.    It  was  impoHsible  to  judge  from  any  info 
tioii  wliicli  I  could  obtain  from  bim  in  wbat  manner  tbe  di  mid 

been  brougbt  to  liis  place.    As  Ella  Lawrence  bad  come  from  n 
and  as  I  beard  rumors  of  disease  at  tbat  place,  I  decided  to  make 
next  investigation  tbere. 

August  16  1  called  on  Messrs.  1).  IT.  and  8.  8.  Tripp,  and  on  Mr.O. 
J.  Bailey,  at  tbeir  oltices  in  r(K)ria.  These  gentlemen  at  once  admitted 
tbat  tbey  bad  lost  animals  from  some  disease,  tbe  nature  of  which  tliey 
did  not  understand,  and  they  freely  placed  at  my  disposal  all  tbe  in- 
formation wbicb  tbey  could  obtiiin  bearing  uiK)n  tbe  matter.  It  wan 
here  tbat  I  gained  my  first  insight  into  tbe  history  of  the  introdaotiou 
of  tbe  disease  into  Illinois,  and  1  am  gi^eatly  indebted  to  Mr.  Buki}' 
and  to  Messrs.  Tripp  for  tbe  valuable  assistance  which  tbey  gave  me. 
Tbe  first  cases  .of  this  disease  occurred  in  tbe  Tripp  herd,  and  tiiey 
assured  me  tbat  tbe  only  animals  tbat  biul  been  brougbt  upon  tittir 
place  for  several  months  before  this  sickness  were  three  cows  pur- 
chased at  the  Virginia  sale,  wbicb  occurred  Febrqary  21.  These  cowi 
were  Helena  Rex,  Albert's  Pansy,  and  Fancy  Le  Brocq.  These  animslB 
when  first  brought  from  Virginia  were  taken  to  Mr.  Tripp's  stable 
in  Peoria,  and  afterwards  Helena  Bex  was  taken  to  his  farm,  whiob  is 
situated  about  two  miles  from  tbe  city.  I  have  been  told  by  people 
who  were  at  tbe  Virginia  sale  tbat  Helena  Bex  was  coughing  at  tliat 
time  and  did  not  appeal*  to  be  in  good  health,  but  Mr.  Tripp  either  did 
not  notice  this  or  wiis  not  impressed  with  tlie  idea  tbat  she  was  affifictsd 
at  all  seiiously.  Tbe  first  cow  that  presented  unmistakable  evideneea 
of  disease  was  Pomare,  a  cow  kept  for  family  nse  in  the  town  stshle* 
The  earliest  symptoms  were  noticed  with  her  about  the  first  of  April, 
and  she  died  April  17.  She  was  treated  by  tbe  veterinary  surgeon  for 
lung  fever,  but  she  had  ])reviously  been  a  good,  healthy  cow.  Hstana 
Bex  aborted  April  25,  and  within  three  or  four  days  became  siok  and 
was  treated  for  infiammation  of  the  womb.  She  had  a  cough,  bat  after 
a  few  weeks  a])parently  recovered.  When  I  examined  her|  August  17, 
tbere  was  dullness  over  a  portion  of  tbe  right  lung  and  a  creaking  sound 
beard  on  auscultation.  This  lung  bad  evidently  been  extensively  af- 
fected, and  a  considerable  part  of  it«  tissue  had  been  destroyed  by  dis- 
ease. No  other  cases  of  disease  occurred  until  July  12,  when  the  oow 
Anna's  Orphan  presented  tbe  symptoms  of  inflammation  of  tbe  InngSt 
and  died  July  27.  Tbe  next  case  occmrred  July  25.  It  was  a  oow  eslted 
Queenette,  which  died  Augnst  4.  A  post-mortem  examination  sboirod 
extensive  inflammation  of  the  lungs  and  pleura.  The  lost  case  wlikdi 
bad  occurred  at  that  time  was  a  calf,  daughter  of  Pomare,  whiob  died 
August  13  after  a  short  sickness.  An  examination  after  death  left  no 
doubt  tbat  the  disease  wtis  inflammation  of  tbe  lungs  and  pleura.  All  ^ 
of  these  animals  biul  been  taken  down  suddenly  with  an  acute  disQW,  ' 
wbicb  rapidly  mn  its  course  and  terminated  fatally.  I  woa  ossand 
tbat  there  bad  been  no  disease  of  this  kind  among  their  cattle,  Bor 
among  any  other  cattle  in  tbe  vicinity,  so  far  as  they  knew,  previons  to 
tbe  purchase  of  the  three  auimals  at  Mr.  E])le^s  sale. 

The  first  sickness  in  Mr.  Bailey's  herd  occurred  with  a  cow  called  Lady 
Florentia,  wbicb  bad  been  in  bis  stable  in  Peoria  up  to  May  10,  and  wti 
then  taken  to  bis  farm  7  miles  in  the  country.  This  cow  bad  not  beea  io 
actual  contact  with  any  of  Mr.  Tripp's  cattle,  and  the  only  wny  in 
wbicb  the  disease  couhl  be  accounted  for  in  her  was  that  it  had  been 
carried  by  some  person  going  from  one  stable  to  tlie  other.  She  showed 
no  signs  of  disease  until  about  the  middle  of  June.  Her  trouble  wsi 
thought  to  be  indigestion.    She  milked  less  than  usualy  but  still  gavt 
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(di  that  she  could  not  be  dried  up.  She  wan  sick  about  tbreo 
I  bat  WHS  ill  pasture  aud  had  a  fair  appetite  all  the  time.    When 

L  BjLs  ncA  ber,  August  16,  she  still  had  a  bad  cou^h.  There  was 
li|lliie«»  over  the  anterior  and  inferior  portion  of  the  right  lung,  with 
partial  \oa»  of  luurnmr  and  a  whistling  sound.  At  that  tilne  she 
iraft  i    id  to  be  in!i)roviug  in  api)earance,  her  eyes  were  bright,  her 

\i  400 tb  and  ;rlossy,  and  hei*  external  apijearance  was  that  of  good 
cu.    Tlie  i^ceond  animal  to  become  sick  was  Lechene.    She  showed 

I  first  symptoms  about  the  20tli  of  June.  There  was  loss  of  ap- 
[»eiite  and  milk,  fever,  difficult  breathing,  and  cough.  She  died  Au- 
;^t  8,  and  examination  showed  the  right  lung  solid  and  red,  greatly 
snlartfed^  and  was  described  as  looking  like  liver;  it  was  adherent 
'JO  the  ribs  and  covered  witli  false  membranes.  The  third  cow  to 
sicken  was  Champion  De  Pansy.    The  first  symptoms  were  seen  Au- 

L8t  11  or  12.    August  IG,  when  I  examined  her,  there  was  dullness 

both  lungs,  loss  of  respiration  on  the  right  side,  labored  breath- 

iDR,  aud  a  temperature  of  105?,°  F.    August  18  this  cow  was  killed  for 

i:     ainatioii,  in  the  presence  of  Dr.  J.  H.  Bauch,  seci*etary  of  the  State 

bN      1  of  health,  Dr.  IN*.  U.  Paaren,  State  veterinarian,  both  of  whom  I 

L  invited  to  be  present  in  order  that  they  might  see  the  disease  and 

<  oonTinced  of  its  nature.  An  examination  revealed  the  right  lung 
i  t  int  to  the  costal  pleura  throughout  its  whole  extent,  and  also 
ly  uttacheil  .to  the  diaphragm ;  the  false  membranes  were  yellowish- 
wuite  in  color,  and  from  one-fourth  to  one  inch  in  thickness.  Two  gallons 
of  yellow  efi'usion  surrounded  the  lung.  The  lung  tissue  was  nearly  all 
hepatized,  marbled  in  appearance,  with  interlobular  connective  tissue 
distended  witli  exudation;  the  pericardium  was  thickened  and  covered 
with  false  membranes.  The  left  lung  was  not  hepatized,  but  it  was  con- 
gested throughout,  and  the  pleura  was  covered  with  delicate,  false  mem- 
branes, which  were  solidly  adherent  to  the  costal  pleura. 

Disinfection  was  commenced  at  once  at  both  of  these  places,  and 
every  measure  has  been  taken  to  prevent  the  extension  of  the  disease. 
The  cow  Lady  Florentia  was  a  very  valuable  animal,  but  I  informed 
Mr.  Bailey  it  was  necessary  for  the  safety  of  his  herd  that  she  should 
be  slaughtered.  This  has  since  been  done,  and  I  learn  that  her  owner 
was  fully  satisfied,  from  an  examination  of  her  lungs,  of  the  importance 
of  this  measure.  The  information  which  I  obtained  here  made  it  seem 
very  probable  that  Mr.  Clarke  had  introduced  the  disease  on  his  ))lace 
slso  with  animals  purchased  at  the  Epler  sale.  He  received  from  there 
theoows  Midnight  and  Nutrina  of  Tunlaw,  and  with  these  was  shipiH*d 
to  his  place  Ella  Lawrence,  a  cow  that  was  sent  to  the  sale  at  Peoria 
bar       '•  Ti'ipp.    Acconling  to  the  best  information  I  could  obtain,  Nu- 

I  of  Tunlaw  was  the  first  cow  to  sicken  on  Mr.  Clarke's  farm,  aud 
I  ai  btless  was  the  means  of  infocting  his  other  animals.  The  Vir- 
d  was  quite  a  large  one,  and  animals  from  it  had  been  sent  to 
fo  umnber  of  places  in  different  Western  States. 

4       condition  of  aflairs  now  seemed  so  very  serious  that  I  returned 

L>u     go,  and,  with  your  approval,  issued  the  following  circular: 

Dkpautment  of  Agkicultuiik, 

n'oMhiiigtoHf  Augnat  20, 18ti4. 
'le-Otrnera  of  the  United  Slates: 

Eothe  exiHtcncoof  :i  dismKit  K'.ipposml  to  hv  rontn^ious  pleuro-pmMimonia  in 

i>f  .Jersey  cat  tic  in  tlio  .Stat(^  of  Illinois,  I  lu'nhy  refpioHt  owners  of  all 

B,  y  rattlf  in  the  Knited  Stntr:.,  into  wlneh  new  aiiiniaLs  liiivt?  l»e<jn  intro- 

.  January  1,  U}  ntop  Kliipnicnts  uf  cat  tie  nntil  after  Oct<>ber  1.     Tlio  (liseuHO 

e  heeuiutroducetl  by  auiniuU  80I1I  at  Virginia,  Catw  County,  Illinois,  in 
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February,  1884,  and  these  anininls  wore  widely  distributed  through  the  Western  SUtcL 
It  is  hoped,  therefore,  that  ]>er.soDS  owiiin«>:  cattle  traciii<:;  to  this  sale,  and  aUothen 
having  cattle  affected  with  di.s(»ase  of  the  lungs,  will  at  once  comiounioate  with  Dr. 
D.  E.  Salmon,  Chief  of  the  Bureau  of  Animal  Industry,  care  of  the  Breeders'  Gazette, 
Chicago,  111.,  and  clearly  stat«  the  condition  of  their  herds  and  symptoms  of  the  diseise^ 
The  attention  of  owners  of  cattle  and  railroad  and  other  tranHportation  oompuuM 
is  called  to  section  7  of  the  act  establishing  the  Bureau  of  Animal  Industry,  whioli 
makes  it  a  misdemeanor,  punishable  by  a  fine  of  not  less  than  $100  or  more  than  ^,000, 
or  by  imprisonment  of  not  more  than  one  year,  or  both,  for  shipping  cattle  afiectM 
with  any  contagious,  infectious,  or  communicable  disease,  and  especially  the  diseaw 
known  as  pleuro-pnenmonia,  from  one  State  or  Territory  into  another.  The  cordi«I 
co-operation  of  State  authorities  and  of  all  persons  interested  in  the  welfare  of  our 
cattle  industries  is  earnestly  desired  in  order  to  avert  this  danger  which  now  menaces 
the  herds  of  the  country. 

GEORGE  B.  LORDSG, 
Commiaaianer  of  Jgncvliwrt, 

Angast  22  I  visited  Mr.  Eplcr's  place  at  Virginia,  secured  a  complete 
list  of  the  animals  which  he  had  sold  on  the  21st  of  February,  and  made 
an  examination  of  the  remainder  of  his  herd.    I  found  no  animals  there 
showing  any  symptoms  of  pleuro-pneumonia,  and  Mr.  Epler  informed 
me  that  he  had  lost  none  from  his  original  herd  since  the  sale:  bat  a 
cow  called  Jessie  of  Gloverside,  which  he  had  bought  at  Beardstown, 
m.,  and  brought  to  his  place  in  April  or  May,  died  in  June  of  an  acate 
lung  disease,  which,  judging  irom  the  description  of  the  appearance  of 
the  lungs  that  I  received  from  him,  must  have  been  pleuro-pneumoniai 
A  cow  called  Deerfoot,  which  was  purchased  by  Mr.  Bevis,  of  Virginia, 
at  the  sale,  contracted  pleuro-pneumonia  and  died  in  March.    The  de- 
scription of  the  symptoms  and  appearance  of  the  lungs  was  very  dear 
and  left  no  doubt  of  the  nature  of  the  afiection.    This  animal  had  not 
come  in  contact  with  other  cattle  during  her  sickness.    Another  oow, 
called  Jennie  of  Mapledale,  was  sold  to  Porte  Yates,  of  Springfield,  HI 
She  was  afterwards  attacked  with  pleuro-pneumonia  and  died  in  April 
I  saw  the  owner  of  the  cow  and  the  gentleman  who  made  the  vM- 
mortem  examination,  and  their  statements  show  that  she  had  been 
affected  with  pleuro-pneumonia.    Maud  Holly  was  sold  to  E.  S.  Hod- 
son,  of  Springfield,  and  soon  after  her  arrival  was  treated  for  some 
slight  sickness.    Wlien  I  examined  her,  August  22,  she  was  lookiiig 
well,  but  had  a  cough,  with  slight  dullness  and  loss  of  respiration  over 
the  posterior  part  of  the  left  lung^     Mollie  of  MapledaJe  was  sold  to 
Frank  Gaston,  of  Kormal,  111.    She  became  sick  April  6,  a  few  daiys 
after  having  dropped  a  premature  calf.    She  was  supposed  to  be  affected 
with  lock-jaw,  and  no  postmortem  examination  was  made.    It  is  difficdt 
to  say  at  this  time  what  really  was  the  matter  with  this  cow.  but  I  am 
inclined  to  think  from  the  history  and  symptoms  of  the  case  tnat  it  was 
one  of  pleuro-pneumonia,  although  no  other  animals  in  t^e  herd  con- 
tracted the  disease.    The  cow  Patalene  was  purchased  by  D.  W.  Eaw- 
lings,  of  Jacksonville,  111.,  but  he  left  her  with  Mr.  Epler  until  April  2  or 
3.    She  was  afterwards  sick,  but  there  is  considerable  discrepancy  in  the 
'arious  accounts  I  have  received  as  to  the  character  of  her  trouble  and 
he  time  when  she  showed  the  first  symptoms.    Mr.  Eawlings  gave  Dr. 
v'rumbower  a  statement  dated  September  22,  in  writing,  that  he  found- 
<^rcd  her  a  little  the  first  time  he  fed  her,  ana  that  he  called  Mr.  Bock- 
'a11  to  see  her  the  following  Sunday,  and  that  this  gentleman  gave  her 
Medicine  on  Sunday  and  Monday  and  possibly  on  Tuesday;  that  she 
lever  was  sick  a  day  after  that  to  his  knowledge.    Mr.  Bawlings  had  pre- 
iously  written  to  me,  under  date  of  August  22,  that  he  understood  ftom 
inquiries  recently  made  that  his  cow  had  been  affected  with  lung  fever. 
He  knew  she  had  a  very  bad  cough  and  did  not  get  over  it  for  several 
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reeks.    Ho  stated  that  she  still  coiigUed  oiico  in  a  while  for  a  few 
ainatcs  at  a  time,  as  if  she  were  choked.    Charles  Itockwell  stated  to 
)r.  Trumbowe'r  that  liis  visit  to  treat  the  cow  Pataleiie  was  ou  the  10th 
iy.     He  kuew  this  from  au  entry  in  his  book,  but  he  fails  to  re- 
deniDer  anything  about  her  having  been  overfed.    He  stated  that  she 
lad  a  ver^'  bad  cough,  and  he  diagnosed  the  disease  as  influenza.    She 
eoovered  iu  about  four  days.    Soon  after  that  she  was  turned  into  Mr. 
^rrisou's  field  to  pasture.    On  the  10th  of  June  a  roan  Short-horn  cow 
leionging  to  Mr.  liawlings  was  taken  sick  in  the  field,  and  Mr.  Eock- 
rell  treated  her.    He  coidd  not  tell  positively  what  ailed  her,  but  she 
lid  not  coagli  as  ba4l  as  the  Jersey  cow.    He  treated  her  for  a  month  in 
he  stable  of  Eawlings,  and  accepted  her  in  pay  for  the  treatment.    Mr. 
Sawlings  said  that  she  coughed  very  badly,  and  it  seemed  to  hurt  her 
rery  much.    He  thought  she  was  taken  sick  ten  days  or  two  weeks 
ifter  the  illness  of  the  Jersey.    Mr.  Rockwell  turned  this  cow  into  the 
if orrisou  pasture  for  a  while,  and  then  took  her  to  his  own  bam  and 
rept  her  there  until  August  7,  and  she  was  killed  for  beef  a  few  days 
ater.    Mr.  Morrison  had  two  cows  in  this  pasture.    One  of  them  be- 
(an  to  cough,  and  Thomas  Scott  was  called  to  treat  her  on  the  19th  of 
Fane,    She  was  sick  and  weak,  though  eating  all  the  time,  and  thin 
coking ;  she  protruded  her  tongue  while  coughing.    Dr.  Tiftany  treated 
iro  cows  in  the  adjoining  field,  which,  he  states,  were  aftected  with 
iimple  catarrhal  fever.     They  recovered  in  a  few  days.    Dr.  Trum- 
x>wer  examined  Patalene  and  a  cow  belonging  to  Mr.  Morrison  on  the 
LSth  of  September,  but  failed  to  find  any  evidence  of  disease  at  that  time. 
rhe  cows  Julia  May  and  Jane  Stoughton  were  sold  to  J.  B.  Warlow,  of 
Danvers,  HI.    He  took  them  home  a  few  days  after  the  sale.    Julia 
Uaj  was  thin  and  looked  bad  when  he  bought  her.    She  had  a  cough 
irhen  she  reached  his  place.    In  the  month  of  June  her  cough  became 
nore  frequent,  and  she  lost  flesh  and  strength ;  her  breathing  was  very 
lifficnlt,  and  she  died  on  the  10th  of  July.    They  made  a  post-morteni 
aamination  and  found  one  lung  attached  to  the  ribs  and  the  covering 
xmted  with  a  "  scum.''    This  lung  was  double  the  weight  of  the  other. 
[n  cutting  across  the  solidified  portion  it  had  a  marbled  appearance. 
Fane  Stoughton  has  never  been  sick  nor  even  coughed.    The  cow  Eva 
5.  was  sold  to  William  Hanna,  of  Golden,  HI.,  who  received  her  on  the 
S3d  of  February.    She  coughed  occasionally  at  that  time,  but  no  atten- 
iou  was  paid  to  it.    About  one  month  after  the  purchase  she  became 
ick,  refused  to  eat,  and  appeared  dull  and  stupid.    This  continued  for 
leveral  days ;  she  then  aborted,  and  eight  or  ten  days  later  appeared 
o  be  well  again,  with  the  exception  of  an  occasional  cough.    She  was 
examined  by  Dr.  Trumbower  in  the  latter  part  of  September,  and  at 
;hat  time  presented  no  evidences  of  disease. 
W.  P.  Wliitson  &  Son  purchased  at  the  Epler  sale  the  cow  Pansy 
id  the  bull  Andrew.    I  learned  from  Mr.  Epler  and  others  that 
uassie  had  an  attack  of  what  was  supposed  to  be  pneumonia 
ber  she  was  received  at  Virginia.    She  was  treated  for  this  dis- 
id  at  the  time  of  the  sale  was  much  improved,  though  the  state- 
was  made  that  she  had  recently  been  sick,  and  she  was  not  sold 
rfectly  healthy  cow.    Mr.  Wliit«on  did  not  understand  that  she 
m  sick  with  lung  fever,  and  though  she  was  thin  in  fiesh  he 
si>ect  any  previous  disease.    Examined  September  17  by  Dr. 
weTy  she  presented  the  most  positive  evidences  of  chronic  pleuro- 
%,    There  was  very  extensive  and  probably  complete  hepatiza- 
left  lung;  only  a  very  small  amount  of  air  entered  the  larger 
Ail  the  upper  part  of  the  lung  and  produced  a  whistling,  blow- 
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ing  soiiuil  at  cfich  expiration.    Tlie  right  side  showed  no  marked  symp- 
toms of  disease.     This  cow  couglied  every  ten  ininates  or  oftener  when 
she  was  made  to  move.    Tlie  eoiigh  was  8«pj)resse<l  and  shallow,  and 
apparently  accompanied  by  more  or  less  i)ain.    The  bull  Andrew  ap- 
peared to  be  all  right,  but  two  or  tliree  other  animals  in  the  herd 
were  beginning  to  congli.    William  Bell,  of  Miami,  Mo.,  purchased 
eighteen  head  of  cattle  at  tlie  p]pler  sale.    One  of  the«e,  Zadie,  iras 
taken  sick  about  the  12th  of  May  and  for  t«n  days  ate  verj'  little  and 
had  a  cough.    Slie  was  isolated,  and  after  calving  began  to  improve 
and  was  turned  in  with  the  other  cattle.    This  herd  was  examined  Aug- 
ust 27  by  Dr.  Tmmbower,  when  all  the  aninmls  were  found  in  fine  con- 
dition, with  no  signs  of  pleuropneumonia  in  any.    This  completes  the 
list  of  animals  sold  at  the  Epler  sale,  which  otir  investigations  sbotr  to 
have  afterwards  been  affected  with  a  disease  having  symptoms  reaetn- 
bling  those  of  contagious  pleuro-pneumonia. 

As  very  many  of  the  cattle  sold  at  the  Epler  sale  soon  afterwards 
became  affected  with  pleuro-pneumonia,  and  as  the  mingling  of  tiie  aili' 
mals  at  this  sale  was  the  otdy  means  by  which  iriaUT  of  thede  herds 
could  be  connected,  it  became  very  certain  tliat  the  disense  in  Illifiois 
had  been  brought  to  that  State  with  some  animals  that  had  been  aent 
to  Mr.  Epler.  The  animals  which  he  had  collected  for  this  sale  had 
come  from  a  number  of  different  herds  located  at  widfly  separated 
points.  An  investigation  of  the  condition  of  these  herds  led  uato 
believe  that  only  one  had  been  affected  with  pleuro-pnenmonisi.  TUs 
herd  belonged  to'  Mr.  0.  E.  C.  Dye,  of  Troy.  Ohio.  On  the  28th  of 
December,  1883,  Mr.  Epler  purchased  five  cows  of  Mr.  Dye.  The  ani- 
mals were  shipped  soon  after,  and  jirrived  at  Virginia  Jaunaty  4, 1884. 
These  cows  were  IVIollie  of  Mapli,*dale  and  Jennie  of  Mapledale,  both  of 
Which  came  from  tlic  herd  of  James  Lyman,  of  Downer's  Grove,  111., ill 
May,  188:j ;  Fancy  Le  Brocq,  which  was  bought  at  Kellogg's  sale  InlTo' 
vember,  1 883,  and  had  come  from  the  herd  of  1).  A.  Gi  vens,  of  Cynthiana, 
Ky. ;  Albert's  Pansy,  from  the  henl  of  George  V.  Green,  of  HopkhU' 
ville,  in  N^ovember,  1882 — this  cow  had  not  been  on  Mr.  Dye's  fitfin 
since  her  purchase ;  Tansy  Lassie  luul  iTcen  purchased  of  John  E.  Hafn- 
ilton,  in  November,  1882. 

Mr.  Dye  informed  me  that  he  was  in  Euroi>e  at  the  time  the  disease 
broke  out  among  his  cattle.  The  first  animal  attacked  was  Baton 
d'Or,  a  bull,  which  had  not  been  away  from  his  place  since  Octooer, 
1883.  This  animal  showed  the  first  symptoms  some  time  in  Febrnaiy. 
and  died  in  March.  A  number  of  cattle  in  his  herd  were  affected  floa 
some  were  killed,  but  he  undoubtedly  lind  two  different  diseaaes  ifl  Us 
herd  at  the  same  time — a  severe  sore  throat  and  plenro-pnetimonifr-- 
and  it  is  now  a  ditlicult  matter  to  determine  which  of  the  animals  tuefe 
affected  with  the  stno  throat  and  which  hnd  this  in  connectioti  With 
the  lung  disease.  Three  calves  were  killed  which  Mr.  Dye  thoaCht 
were  only  affected  with  the  sore  throat  trouble,  but  Dr.  Bntlet,  who 
attended  his  cattle  at  that  time,  thought  they  also  had  Inng  dlMM. 
When  I  was  at  the  farm  1  saw  one  of  the  animals  affected  with  the 
disease  of  the  throat,  which  was  Hiifferiii<i:  very  severely,  bot  whifih 
had  no  signs  of  disease  in  the  lungs.  I  feel  confident,  therefore,  (hsl 
Mr.  Dye  is  correct  in  stating  that  some  of  his  cattle  wei^e  affected  With 
ilisease  of  the  throat  only,  but  this  makes  it  difficult  at  the  i^reaetit  tiiine 
to  decide  Just  how  many  cases  of  iilouro-imeumonia  occurred  in  hiah^. 
Ue  lost,  altogether,  four  animals  which  died  and  three  which  were  killed 
previous  to  my  visit.  As  soon  ns  this  trouble  was  discovered  among  his 
'Hiimals  all  sales  were  stopped,  the  sick  animals  were  put  by  themaeltee 


14k — Left  lung  slightly  adliereut  to  uiapuragin  and  ribs,  weigk- 
0 14  pounds,  containing  encj^sted  mass  of  eight  inches  or  more  in 

id  weighing  8  to  10  pounds. 
ft2.--^Both  lungs  adherent  to  diaphragm  and  ribs,  atrophy  and 
degeneratiou  of  one-third  of  left  lung,  two  small  and  encysted 
of  d^Ml  lung  tissue. 

1. — ^Right  lung  largely  adherent,  atrophied  with  tibrous  degen- 
;  in  the  pleural  space  between  the  lungs  and  slightly  attached  to 
:)hragm  was  a  large  cyst  full  of  purulent  liquid  and  having  the 
y  of  about  one  quart. 

eoMuader  of  the  suspected  animals  were  ])laced  by  themselves  at 
lerable  distance  from  the  others  of  the  heixl,  and  Mr.  Dye  con- 
to  consider  the  whole  place  in  quarantine  until  such  time  as  I 
edare  all  danger  to  be  past 

^je  does  not  know  how  the  disease  was  introduceil  into  his  herd, 
chased  a  numlwr  of  grade  Jersey  e^attle  in  the  vicinity  of 

t  aud  a  large  number  of  i*egistered  Jerseys  fix>m  the  herd  of 
I  ti'obn  W.  Garrett,  the  of  the  same  county,  in  November,  1883. 

I  month  he  ]>urchaseil  fifteen  head  of  A.  M.  Herknoits,  of  Phila- 
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I'eccivetl  cattle  iroin  hiui.  It  sei^iiied  probable  tbat  aiuouji^  the  ir 
Jerseys  there  was  one  whicli  had  recovered  Iroui  the  acute  sti  i  oi 
pleuro-pneiimoiiia,  and  which,  while  appearing  liealthy,  wa3»  stiU  iible 
to  communicate  the  disease,  as  we  know  is  the  case  with  so  man.v 
the  animals  which  make  an  apparent  recovery  Irom  plearo-pnemm 
Mr.  Dye  has  only  sold  a  very  few  animals  since  the  time  when  the! 
tion  was  probably  introduced  among  his  cattle.  With  a  single  exuop* 
tiou,  I  have  been  unable  to  find  that  animals  from  his  herd  had  ev- 
ried  the  disease  to  other  places  besides  the  herd  of  Mr.  Epler.  This 
exception  was  a  lot  of  three  Jerseys  sold  by  Dye  to  C.  N.  Mitchell,  of 
Dayton,  Ohio,  and  delivered  about  February  18, 1884.  The  introdoG- 
tion  of  these  animals  into  Mr.  Mitchell's  hercl  has  been  followed  by  ao 
outbreak  of  contagious  pleuro-pneumonia,  and  he  has  lost  seven  ani- 
mals from  the  disearse.  An  inspection  of  his  herd  on  September  i 
showed  that  five  additional  animals  had  been  affected,  and  still  shoved 
very  evident  symptoms.  September  20  I  examined  two  other  oowb 
belonging  to  Mr.  Mitchell,  one  of  which,  an  unregistered  animal,  had  a 
slight  crepitation  and  blowing  sound  in  the  right  long.  It  was  my 
judgment  that  she  had  sufiered  from  a  mild  attack  of  pleuro-pneomonia, 
and  he  informed  me  that  she  had  been  sent  to  hiBfiemn  amonihor 
more  previous  to  be  bred  to  his  bull.  She  had  been  there  bat  a  few 
days  when  she  was  brought  back  to  another  farm  several  miles  distant 
The  following  is  a  list  of  the  animals  which  died  in  his  herd,  with  date 
of  death:  DcSa's  Blucher,  April  27 ;  Donna  Daisy,  May  1$  YiviaDetta, 
!May  6 ;  Kapler's  Melville,  May  28 ;  one,  name  not  known,  died  MaySl; 
one,  name  not  known,  died  June  2. 

At  the  first  examination  of  Mr.  Clarke's  herd  we  were  informed  that 
he  had  shipped  eleven  head  of  cattle  in  June  to  H.  D.  Friabie^  of  Qyn- 
thiana,  Ky.,  and  that  on  August  9  nine  other  animials  were  shipped  to 
the  same  party.    When  it  became  certain  that  Mr.  Glarkei's  hexd  kad  * 
been  suffering  from  pleuro-pneumonia,  I  telegraphed  to  the  hcmoEaUfi 
Proctor  Knott,  governor  of  Kentucky,  under  date  of  August  1,  uiat  E 
D.  Frisbie,  of  Cynthiana,  Ky.,  had  recently  purchased  twenty  head  of 
cattle  from  Clarke's  herd  at  Geneva,  111.,  stating  that  this  heid  waa  ob- 
doubtedly  affected  at  that  time  with  contagious  plearo-pneumoiiia,aiid 
that  I  had  oidered  a  veterinarian  to  examine  Frisbic^s  herd.    In  view 
of  the  enormous  live-stock  interests  of  the  State,  I  recommended  ttte 
])rohibition  of  all  movement  of  cattle  from  Frisbie's  herd  ontil  after  an 
examinationof  their  condition  was  made.    Owing  to  the  fieuit  thattbeflnt 
veterinarian  asked  to  make  this  examination  was  unable  to  leave  lua 
practice,  the  examination  of  this  herd  was  not  made  until  AngoatSS 
and  30.    At  that  time  Dr.  Trumbower  made  a  careful  examinatioii  of 
all  animals  which  had  been  purchased  from  Clarke,  and  a  number  of 
others  in  the  herd,  and  reported  to  me  their  condition  under  date  of 
August  30.    He  was  told  by  Messrs.  Frisbie  &  Lake,  who  owned  the 
herd  of  cattle,  that  they  had  purchased  only  fifteen  head  £rom  Mr. 
Clarke,  instead  of  twenty,  as  we  had  been  previoudy  informed.    Aa 
there  has  since  been  a  question  in  regard  to  the  conclusions  reached  by 
Or.  Trumbower  at  the  time  of  his  examination,  and  especially  in  regard 
\o  information  which  he  communicated  to  Messrs.  Frisbie  &  Lake,  I  make 
^he  following  summary  of  his  report,  which  was  written  at  Gynthiana  the 
Lay  the  examination  was  made,  and  before  any  controversy  had  aiiaeiif 
xn  d  consequently  at  a  time  when  there  could  have  been  no  reason  whatever 
lOr  stating  anything  but  the  exact  truth.    There  were  six  calveSf  aafol* 
lows :  Kora  Lawrence,  temperature  on  August  30, 1Q2JB^  F.,  reapiia* 
<^o-x7  mnrnmr  entirely  absent  in  left  lung  and  complete  conaoIidati<A 
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\^vealeil  on  i>ercus8ioii.  To  account  for  tins  condition  it  was  stated  that 
this  cAlf  stuck  fast  in  the  mud  of  a  [yoiul  and  nearly  suffocated,  it  was 
L  to  luive  always  eaten,  and  to  have  shown  no  signs  of  sickness  ex- 
Dopt  a  severe  cough.  It  was  more  emaciated  than  the  other  calves ; 
bom  some  time  in  March.  Floss  Lawrence,  temperature  104.(iO  F. ; 
Bome  consolidation  in  upper  i>ortion  of  the  lefb  lung ;  cough  dry  and 
n^equent,  with  mucus  and  crepitant  rales  and  dry,  rasping  sounds ;  born 
May  4,  Flora  Bronzo,  temperature  103°  F. ;  dry  cough,  white  mucus 
discharge  from  the  nostril.  Fairy  Bronzo,  temperature  103.6o  F. ;  no 
symptoms  except  cough.  Cicero  Sunbeam,  strong  mucus  rhonchus. 
Pfluicy  Cruiser,  dry  wheezing  sounds,  especially  in  left  side  5  tempera- 
ture 103.6^  F.  All  cf  these  calves  had  been  kept  isolated  in  a  pen  and 
Ted  out  of  the  same  pail  with  a  half  gallon  of  skimmed  milk  twice  daily  to 
each  calf.  They  were  thin  in  flesh  and  all  have  a  cough.  They  were 
placed  in  this  pen  on  their  arrival  and  have  not  been  in  contact  with  the 
older  cattle.  The  following  are  the  cows  which  showed  signs  of  disease 
at  that  time:  Flora  St.  Hilaire,  temi)erature  103°  F. ;  received  from 
Chu'ke  August  8 ;  dullness  over  the  npper  part  of  right  lung.  Bell  St. 
Hilaire,  temperature  103.1o  .F. ;  received  from  Clarke  August  8;  did 
not  detect  any  positive  evidence  of  lung  disease,  but  her  breathing  was 
more  rapid  than  other  animals  in  the  same  condition,  and  she  had  a 
suspicious  cough.  Flora  Orange  Peel,  bought  in  Wisconsin  in  1883 ; 
temperature,  102.5o  F.  Several  small  spots  revealed  dullness  over  the 
langs  and  others  an  undue  resonance  on  i>ercussion.  Sarah  1st,  bought 
at  a  combination  in  New  York  in  May ;  temperature,  103°  F. ;  cough 
frequent,  dry,  and  husky.  Dora  Mellwood,  from  the  same  sale;  tem- 
perature, 163.40  F. ;  dullness  over  the  lower  half  of  eighth  and  ninth 
nbs  of  left  side.  Bissa  Cicero,  bred  by  Mr.  Lake ;  temperature,  103.8^ 
F. ;  had  a  harassing  cough.  Jessie  St.  Hilaire,  purchased  from  Clarke 
August  8 ;  temi)erature,  103.6^  F. ;  cough  dry  and  frequent ;  dullness 
over  the  lower  half  of  the  seventh,  eighth,  and  ninth  ribs  on  right  side ; 
pain  evinced  on  pressure  on  intercostal  spaces.  Lome  D.,  received  irom 
Ularke  July  1 ;  temperature,  104.5o  F. ;  troubled  with  cough.  Many  of 
tbe  other  cattle  have  a  dry,  husky  cough.  Frisbie  &  Lake  state  that 
Oie  rag- weed  is  the  cause  of  this,  but  it  is  my  belief  that  many  of  the 
imals  may  be  in  the  initial  stage  of  pleuro-pneumonia.  The  seventy- 
vne  head  of  this  number  which  were  examined  were  pastured  on  160 
les  of  blue-grass  land,  having  plenty  of  water  and  shade.  They  were 
good  condition ;  their  coats  looked  smooth  and  health}^  with  a  few 
ceptions.  Frisbie  &  Lake  stated  that  they  had  not  had  a  sick  ani- 
on their  place  this  season ;  that  they  had  not  sold  any  animals  ex- 
xpc  twenty-two  head  which  are  to  be  delivered  to  Dr.  Hamilton  in  the 

th  of  November.    Dr  Trumbower  added : 

• 

I  told  Frisbie  &•  Lake  the  c.oDdition  in  T^liich  I  fonud  aU  tbeir  an  imals,  and  strongly 

■'•m^d  them  against  disposing  of  any  of  them.    I  told  them  that  Flora  St  Hilaire, 

iBy  snd  Floss  Lawrence  were  evidently  attlict-ed  with  plenro-pnenmonia,  and  that 

mvanl  others  were  exceedingly  suspicious.    They,  however,  will  maintain  the  asser- 

Li      thAt  none  of  them  are  diseased,  and  will  abide  their  time  to  discover  the  true 

.re  of  t)ie  afi'ection.    I  have  good  reason  to  infer  from  the  conversation  I  had  with 

Ilie  that  if  an\  of  their  stock  become  actually  sick,  they  will  quietly  kill  them  or 

■oeideiit  will  happen.    They  told  me  they  would  use  every  means  in  their  power 

we  all  suspicion  from  their  herd,  and  that  if  any  injury  was  done  to  them  as  a 

I  the  investigation  th(\v  would  hold  the  Government  responsible.    Mr.  Lake 

ifl  would  refuse  to  allow  you  [Dr.  Salmon]  to  make  a  second  examination,  an 

ified  with  the  one  I  made,  and  that  they,  if  they  considered  it  neces- 

»*^ploy  a  veterinarian,  or  a  number  of  them,  to  make  examinations  on 

•jid  that  they  would  have  to  take  a  stand  on  the  defensive.     Mr.  Frisbie 

J       <ke  a  compromise  with  me  in  this  way :  That  if  I  would  pronounce  the 
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older  cattlu  entirely  iVec  irom  diM'OKe,  tliey  >vonl(1  bo  'williuK  to  kill  allof  tliosislMii 
of  calves,  but  would  not  allow  any  jwni-morlnn  exaniinalionniiideol'tlieni;  tlieywonM 
be  willing  to  state  that  I  had  pronounced  one  ol'tlieni  HiiMpicions,  and  therel'oi'e tbcy, 
to  insure  safety,  had  kille<l  the  calves  and  removed  tlicreby  all  danger  of  furtheicou- 
tamiDation.  I  refused  to  enter  in  to  any  mieh  compact,  but  tohl  them  that  I  would  report 
to  you  the  exact  condition  in  which  I  found  their  cattle,  and  that  I  would  notexprew  , 
a  positive  opinion  of  the  nature  of  the  disease,  although  the  actual  condition  of  two 
of  them,  in  connection  with  their  history,  would  be  sutflcient  srounds  for  a  ]>ositive 
diaji^nosifl  without  any  great  danger  of  niistake.  They  were  going  to  send  dispatches 
to  tTie  leading  stock  papei-s,  making  the  statement  as  I  made  it  to  them,  so  tlien 
should  not  be  any  conflict  betwe?n  them  and  me,  and  went  so  far  as  to  write  it  down. 
Nevertheless,  after  all  that  promise  and  seeming  show  of  doiog  justice  to  us  and  to 
themselves,  they  forwarded  dispatches  stating  that  I  found  do  cTisease  in  their  held 
and  pronounced  them  all  healthy. 

The  following  coiTespondenee,  wbicli  explains  itself,  shows  the  ac- 
tion taken  by  this  Department  npon  the  receipt  of  the  above  report: 

irxiTEi)  States  Department  of  AcmicrLTURE, 

Washington,  D.  C,  Seplember  13, 1884. 

GENTI.EMRN :  I  am  informed  by  Dr.  I).  K.  Snlmon,  Chief  of  the  Bureau  of  AninMl 
Indurftty,  that  twetif  y  head  of  cattle  purchased  by  you  of  M.  G.  Clarke,  of  Geneva,  IlL, 
left  ttiat  herd  at  a  time  whtwi  cfmtngious  pleuro-pneumonia  existed  in  it.  I  Am  Alio 
informed  that  some  of  these  animals  now  in  your  herd,  when  examined  by  I>r.TrBiii- 
bower,  an  inspector  of  the  Bureau  of  Animal  Industry,  showed  very  marked  ^sn- 
toms  of  this  diseast*  in  its  chronic,  form.  Animals  showing  these  syuiptoms  are  liabw 
to  infect  others  with  which  they  may  come  iu  contact  for  an  indefinite  time  After 
they  have  apparently  recovered.  I  diesii-e  t-o  inform  you,  therefore,  that  your  lietdb 
iu  danger  of  being  infected  so  long  as  animals  that  Imve  once  been  nftecteil  witk 
pleuro-pueumonia  are  allowed  to  remain  in  it ;  and  also  that  animals  that  have  ooMi 
m  contact  or  been  exposed  to  cattle  that  have  once  hiul  an  attack  of  plenr(»-]ineniiiA- 
nia  endanger  other  herds  which  may  come  in  contact  witli  them. 

In  this  connect  ion  Ij would  also  call  your  attenti(m  to  sections  6  nnd  7  of  **' An  AiOt  ftr 
the  establishment  of  a  Bureau  of  Animal  Indnstry,"  &c.,  approved  ^lay  29, 1884,  wbidi 
makes  it  a  misdenif^anor  to  send  animals  atlected  with  pleuro-pneumonia  from  one  StAte 
into  another.  In  view  of  the  great  danger  now  menanciug  the yast  live-stock  interecti 
of  our  country  on  account  of  the  presence  of  this  dangerons  disease  in  the  Weirt,fhii 
Department  is  determine<l  to  use  all  its  intluence  to  secure  the  prosecntion  nmleon- 
viction  of  all  parties  who  are  responsible  for  tlie  further  disfM^mination  of  plconh 
pneumonia. 

Hoping  that  you  will  destroy  all  animals  in  your  liord  that  have  been  atlected  with 
this  plague,  and  isolate  the  remainder  of  the  herd  that  have  been  exposed  to  the  coa- 
tagiou  mr  three  months  after  such  exposni'e, 
I  am,  very  respectt'ullv,  &c., 

E.  A.  CARMAN, 

Avihtfj  CommUtioHer, 

Messrs.  FnisniR  &.  Lake, 

Cynthiana,  Ky. 

On  the  same  day  the  following  letter  was  addressetl  to  the  Ooteiiior 
of  Kentucky : 

UxiTEi)  States  Department  of  Agriculture, 

JVashingfony  D,  C,  Septmkber  13, 18Bf. 

Sir  :  I  deem  it  my  duty  to  inform  you  that  I  have  been  infonned  by  Dr.  D.  E.  M- 
mon,  Chief  of  the  Bureau  of  Annual  Industry,  that  Messrs.  Frlsbio  &  Lftke,  otCjh- 
thiana,  Ky.,  purchased  twenty  head  of  cattle  of  M.  G.  Clark**  of  GefieTa,  m.-stft 
time  when  contagious  pleuro-pneumonia,  or  lungplagne,  existed  in  his(ClarlEe'fl)nil4. 
Further,  that  Dr.  Tnimbower,  an  Inspector  of  this  Bureau,  recently  exanined db6 
herd  }>elonging  to  Messrs.  Frisbie  &  Lake,  and  found  some  of  tlie  auimaU  AtfMfit 
very  nnirked  symptoms  of  this  disease,  in  the  chronic  form.  Animals  showing  CmE 
symptoms  are  liarde  to  infect  others  with  which  they  may  come  iu  contact  for  Atiiii- 
(feiinite  time  after  they  have  apparently  recovered. 

Shortly  after  the  examination  of  thi^  hcid  by  Dr.  Tmmbower,  a  teleKtam  WM  jraV 
lished  to'  the  efliMtt  that  our  Inspector  found  all  the  animals  iu  a  lieatthy  c<^ditl(Dn. 
This  was  not  true,  as  both  Dr.  Trumbower  and  Dr.  Salmon  aftltm. 

We  have  to-day  addressed  a  letter  to  Messrs.  Frisbie  A  Lake,  teqnestillf  fhfittl  ti 
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fartlier  sales  of  cuttle  fur  the  ]iruisi»ut,  utid  would  1h)|;]  ail  if  yon  wonUl  do  the 
Tnlflos  Rtriiigeiit  iiioaHurt's  are  uaed  thin  dest rut* tire  plague  will  speedily  ex- 
r  the  entirf)  country. 
irj  reapectfally,  &c., 

£.  A.  CARMAN, 

Acting  ComminBianer, 
r.  Proctor  Knott, 

Frank[f'ortf  Ky, 

Department  was  informed  by  the  secretary  to  Governor  ]Knott 
le  contents  of  the  foregoing  letter  wei'e  ptomptly  communicated 
srs.  Frisbie  &  Lake. 

following  letter,  in  reply  to  the  one  fofwarded  by  the  Depart- 
►n  September  13,  was  received  from  Messrs.  Frisbie  &  Lake : 

Cynthiana,  Ky.,  September  16,  1864. 

We  are  in  receipt  of  your  coniinnnlcation  iritbont  date,  but,  from  postmark, 
it  Wtfflbififton  on  the*  13th  instant,  informiiifi^  nn  that  yon  have  been  informed 
.  I).  E.  Salmon,  Chief  of  thcBnrean  of  Atiimal  Indnstry,  that  twenty  head  of 
nrchai«e<1  by  yon  [ns]  of  M.  G.  Clarke,  of  Geneva,  111.,  left  that  herd  at  &  tiifie 
tmtagionii  plonro-pnimmonia  exinted  ih  it/'  From  card  heretofore  ^blished 
» printed  copy  of  which  Ir  herewith  iiiclo^tcnl,  yon  will  find  a  correct  ttatement 
r  ptirobafte  of  Mr.  Clarke,  which  will  Rliotr'the  inaccnracy  of  Dr.  Salmon's 
tiofi  an  to  our  pnrebaReii.  Mr.  Clarke,  from  whom  we  bonght,  says  it  is  not 
It  at  the  time  our  cattle  loft,  his  heni  contagionn  plenro-pnenmonia  esiste<l  in 
It  it  <>v#*rbaft.  You  further  say  in  your  letter:  **  1  am  also  infurme^l  that  some 
k  animals  now  in  your  herd,  when  recently  examined  by  Dr.  Trnmbower,  an 
of  the  iJnrcau  of  Aniranl  industry,  showed  very  marked  symptoms  Of  this 
lu  its  chronic  tomi."  By  reference  to  our  inclosed  card  you  will  Hee  Dr. 
irerV  stntementto  usof  the  condition  of  onr  henl  after  he  concluded  his  ezatni- 
That  btatement  was  prepared  in  Dr.  Tmmbower's  presence,  read  to  him,  and 
Irtections  made  by  him  was  said  by  him  to  contain  nothing  but  the  facts  as  he 

umlporwer,  when  he  came  to  onr  place,  was  given  every  facility  and  our  heaHy 
ktion.  He  began  his  examination  on  the  'Mh  of  August  and  concluded  it  on 
ler  1.  We  dcmaude<l  of  him  the  result  of  his  investigation,  and  ho  gave  it  to 
forth  in  onr  card.  From  him  nor  other  official  of  the  Government  did  we 
«ny  further  infomintion  or  communication  of  any  kind  regarding  our  herd, 
le  imagined  how  painful  \\ns  our  surprise  to  read  in  the  Commercial  Gazette 
anati  of  the  I'ith  instant  the  following  dispatch  from  its  special  correspondent: 

** Lexington,  Ky.,  September  11. 

mmittee  of  proniineiit  cattle-men  went  to  Frankfort  to-day  to  endeavor  to  pro- 
irantine  orders  against  the  herd  of  JertMjysat  Cynthiana,  Ky.,  the  property  of 
fc  Lake.  The  United  States  veterinary  surgeon  exaniinetl  the  cattle  and  found 
sr  of  them  infect^l  with  pleuro-pneumonia  in  its  worst  form.  Armed  with  a 
o  this  eOect  they  went  to  Frankfort,  but  failed  to  nuike  anything  by  it,  no 
cy  law  applying*  to  the  ease.  The  cattle-men  will  probably  have  to  take  the 
I'their  own  iLinds  nnless  the  State  ])rovides  for  them.  Fears  that  Ohio  and 
;atrs  will  qnarantiiie  against  Kentucky  are  expressed,  which  would  seriously 
le  m.irkpt  and  cut  off  sale  of  a  larj^o  amount  of  fat,  salable  cattle  here." 
he  following  special  to  the  Louisville  Conrier-.Toumal: 

"Frankfort,  Ky.,  September  11. 

Able  and  satisfactory  iufommtion  having  been  reccive<l  by  the  cattle-breeders 

•^tion  of  the  State  that  veritable  plcuro-pueumonia  was  now  atVecting  the 

labie  Sc  Lake  in  the  county  of  Harrison,  a  large  delegation  of  hreuders  came 

tfaia  evening  to  hold  aconsult-ation  with  the  governor  on  the  Itest  means  of 

%  spread  of  that  droail  disease.    To  give  their  cause  of  com])laint  its  due 

„  tkAv  showe<l  tlitr  governor  the  following  statistics:  *Froni  1711  to  17G() 

000,000  head  of  cattle  in  Europe;  from  17!K)  t«  1790,  from  300,000  ixt 

.,  ;  and  in  1842.  :{0U,CH>0  head  in  Egypt.    In  I&m  it  had  proved  fatal  to 

ri  Great  Britain  in  eighteen  months.'    The  same  article  says^  'the  malaity 

hv  c«»i)tagion,  that  treatment  is  ineHieacious,  and  that  extinction  of  the 

er  hn**  been  »liown  by  the  experience  of  a  century  and  a  half  to  be 

jry  and  economical  method  of  rontending  with  ii.'    The  attorney- 

nt  at  the  meeting,  and  said  ihsit  the  lawsof  Kentuckv  only  provided 

>f  diseased  eattle,  and  could  not  cover  the  threatened  danger.     In 

^isement  the  breedei>.  among  whom  were  Air.  A.  J.  Alexander.  Mr. 

,  ABcl  others  of  this  county— also  of  Scott,  Fayette,  and  Bourbon  Conn- 
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ticB— Hioii  ajjreoil  lo  ariaii^o  for  a  iiioctinj;  reprcsciitinj?  not  only  tholar^ 
l»nt  all  Ibc  cattle  owners  of  tho  State,  t^  dovise  "wa.vs  and  nieuns  of  Htampiuf  « 
disease  and  ]>rotectin<;  their  iniincnso  intere«t8  from  itH  dread  ravages.  Thei  Jt 
press  of  the  Statt^  to  please  take  notice  of 'this  intention  on  their  part,  aflfe  i% 
does  the  price  and  wholesoniciicsH  of  beef,  And  consequently  the  interest  Oi  «»«*/  ii- 
dividual  in  the  State.    A  day  and  ])lace  of  meeting  'will  be  designated  later." 

And  also  the  following  editorial : 

"And  so  it  seems,  after  all  denials,  that  the  fearful  cattle  scourge,  plenrw^ 
monia,  has  broken  out  in  at  least  one  point  in  Kentucky — in  a  herd  of  Jerseyimtlii 
neighborhood  of  Cynthiana,  Harrison  County.  Speedy  measures  should  be  idtpM 
to  stamp  out  the  scourge,  for  otherwise  it  is  impossible  to  form  any  idea  of  theirii 
that  awaits  one  of  the  largest  and  most  important  interests  of  the  State.  The  psB 
of  the  situation  is  increased  by  the  fact  that  Kentucky  is  without  a  law  efficaeioMii 
the  case.  Already  the  leading  breeders  are  moving  in  the  matter,  and  no  dodt 
something  to  the  purpose  will  be  accomplished.'^  __^ 

And  to  find  that  articles  of  like  tenor  were  in  the  Lexington  papers.  ThaSjtbnip 
the  whole  State,  was  disseminated  the  information  upon  authority  of  Dr.  Trimboftf 
that  our  herd  was  alfected  with  the  dread  disease,  pleuro-pneumonia,  creatbg  ^ 
and  consternation  everywhere,  and  jeop'ardizingthe  values  of  all  the  cattle  iiM^ 
of  the  State.  Immediately  we  telegraphed  Dr.T).  E.  Salmon,  inquiring  of  bimvW 
Dr.  T^umbower  had  reported  as  to  our  herd,  and  thus  learned  for  the  fintti* 
from  a  Government  official  that  it  was  reported  our  herd  was  infected  withplM^ 
pneumonia.  We  cannot  conceive  what  changed  Dr.  Tnunbower's  views  after  lesrim 
here  as  to  our  herd  havini^  the  disease.  We  do  not  understand  why,  after  his  di^ 
of  view,  we  were  not  notified  of  it,  being  the  parties  most  deeply  interested;  vb9 
we  were  not  notified  by  Dr.  Salmon  that  he  had  so  reported ;  why  some  offieiil  ai* 
nouncement  of  the  fact  was  not  made  to  us  and  the  public,  instead  of  eeeUsg  0 
indirect  and,  to  us,  unknown  channel  to  reach  the  public  through  the  preai.  Wi 
feel  that  we  have  been  unfairly  dealt  with  and  may  be  wrongfully  subjected  to Wf 
great  loss. 

Thanking  you  for  calling  our  attention  to  the  law,  we  would  say  we  have  hewtfr 
fore  been  law-respecting  and  abiding,  and  propose  to  continue  so. 

You  will  readily  perceive  from  our  statement  as  to  Dr.  Trumbower  that  irtifM 
be  compelled  to  have  more  reliable  evidence  than  any  statement  he  could  tnilf^  to 
believe  our  herd  was  diseased.    We  do  not  believe  that  any  of  our  herd  is 
with  pleuro-pneumonia ;  so  believing,  of  course  we  will  not  destroy  any  of 
Very  respectfully,  your  obedient  servant49. 

FRISBIE  &  LAKE. 

Hon.  E.  A.  Carman, 

Aotmy  Commissioner  of  Agriculinre. 

The  following  is  the  published  card  alladed  to  by  Messrs.  F 
Lake  in  the  foregoing  letter: 

NO  CATTLE  I'LAGUR  AT  CYNTHIANA. 

Editor  Farmer's  Home  Journal  : 

A  publication  having  api)earod  in  the  Breeder's  Gazette  and  other  papen  t 
certain  lot  of  Jersey  cattle  had  been  shix>ped  from  M.  G.  Clarke,  €toneva,  Iil.»  to«' 
thiana,  Ky.,  we  desire  to  say  that  about  July  1  we  purchased  of  Mr.  Clarke  aevM 
istered  Jerseys — three  cows,  one  yearling,  one  last  winter's,  and  two  small  calvcfj 
about  one  month  afterward  received  a  letter  from  him  stating  that  he  would  Hiui 
sell  us  another  lot.    The  first  purchase  giving  the  satisfaotiou  they  did,  we "% 
Mr.  Clarke  and  made  the  second  purchase  of  seven  head,  making  in  all  foarteeiii» 
of  registered  Jerseys,  Mr.  Clarke  putting  in  a  grade  heifer  to  pay  fireight  tnun  ^ 
eva  to  Chicago,  111.    Wo  received  the  first  purchase  with  Nntrina  of  Tanlaw  ( 
about  the  1st  of  July,  and  tho  second  about  the  10th  of  August.    Not  having  Auj  ' 
timation  in  the  least  that  this  stock  had  been  exposed  to  any  conti^oos  difeaMi  ^ 
they  all  being  in  fine  condition,  we,  of  course,  turned  them  in  with  tiie  halanoeof  v 
herd,  except  the  four  calves,  wliicli  were  turned  in  a  lot  with  a  few  other  oalvet.  ^ 
can  state  x>ositively  that  not  a  single  one  of  our  entire  herd  of  nearly  eighty  liB 
las  ever  been  sick  since  tlie  Clarke  stock  was  turned  in  witJi  them,  and  we  ean  v 
say,  without  fear  of  contradiction,  that  no  herd  of  Jerseys  in  the  world  are ) 
-"r  freer  from  disease  than  ours.    We  had  one  calf  that  fell  into  the  pond  the 
-rrival,  and,  we  think,  took  cold,  and  has  not  done  as  well  aa  the  oalance,  ■        rj 
ihis  exception  have  had  no  Hickness  whatever,  and  can  say  to  the  world  thai*       M 
's  entirely  free  from  any  contagious  disease  whatever,  and  stand  prepared  Waw*  < 
jerd  to  substantiate  this  assertion. 

Now  for  the  investigation  made  by  the  United  States  Government  on  Ani  i 

September  1.    Dr.  M.  R.  Trumbower,  United  States  Voterinarf  Inspee'        ^ 
^ered  to  our  place  to  inspect  our  herd  by  Dr.  Salmon,  Chief  of  the  Bmeaw  v&'  ai 
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ftfter  makinc  a  thorough  and  careful  exaniinatiou  of  our  entire  herd, 
eventy-one  head  of  thoroughbred  cows  and  holfers,  he  found  them  all 
i  ffood  condition  with  the  exception  of  one  cow  and  one  heifer  that  never 
sold  by  Mr.  Clarke  to  Mr.  Keefer  and  Mr.  Boyd,  of  Illinois.  These  two, 
re  affection  of  the  lun^s,  but  would  not  pretend  to  state  or  say  that  they 
with  plenro-pnenmonia  or  any  other  contagious  disease.  These  two,  as 
lance  of  the  entire  herd,  are  now  in  a  fine,  healthy  condition.  Then  he 
nined  the  calves  running  iu  the  lot  mentioned  together.  One  of  these 
id  with  left  lung  consolidated,  this  being  the  calf  that  fell  in  the  pond 
ntioned,  and  one  other  calf  discharging  at  the  nose  and  a  coujgh^  snow- 
)f  bronchial  and  lung  affection  in  a  slight  form.    The  cough  he  attrib- 

rag-weed. 

Ring  and  re-examining^  this  was  the  extent  of  his  discovery  of  any  dis- 
itlre  herd.  Nutrina  of  Tnnlaw  (9946),  the  cow  that  was  said  to  have 
ase  to  Mr.  Clarke's  place,  and  was  supposed  to  have  been  badly  dls- 
3  dreadful  disease  of  pleuro-pneumonia  of  the  worst  form  while  at  Mr. 
ed,  upon  three  close  and  careful  examinations  by  Dr.  Trumbower,  to  be 
rom  any  disease  and  sound  as  a  bell,  with  the  remark  'Hhat  she  was 
rd,  and  that  we  need  have  no  fear  of  ner."  This  cow  has  been  running 
over  two  months.  Now,  if  any  breeder  of  Jersey  cattle,  with  a  herd  of 
lead,  can  say  that  after  as  thorough  an  examination  as  this  he  only 
iree  head  out  of  condition  he  certainly  is  fortunate.  Now,  Jersey  breed- 
ublic  at  large,  you  need  have  no  fears  of  any  disease  from  our  herd 
1  stand  by  tncm,  knowing  they  will  stand  by  us,  for  we  know  thei 
ion  substantiates  this  statement. 

a  we  desire  to  correct  the  statement  made  in  the  papers  that  there  were 
hipped  to  Cynthiana,  Ky.,  there  being  only  the  number  named  above. 

ress  upon  the  public  the  fact  that  not  a  single  head  of  our  herd,  in- 
.  Clarke  stock,  both  cows  and  calves^  has  ever  refused  for  a  single  day 
I,  and  certainly  this  is  of  itself  sutticieht  evidence  of  its  healthy  condi- 

FRISBIE  &  LAKE. 
Ky.,  September  1, 1884. 

8  later  Messrs.  Frisbie  &  Lake  addressed  the  following  let 
epartment : 

Cynthiana,  Ky.,  Seplemher  18,  1884. 

niting  you  on  the  15th  instant  the  following  facts  have  occurred,  which 

►per  to  advise  you  of.    On  Sunday  last  we  observed  an  old  cow  of  our 

•nd  droopy,  showing  signs  of  sickness.    There  was  nothing,  however, 

nee  to  excite  alarm,  nor  were  her  symptoms  those  commonly  attribu- 

affected  with  pleuro-pneumonia.    However,  on  yesterday  the  cow  be- 

and  much  bloated.    We  relieved  her  by  puncturing  the  stomach,  allow- 

escape.     But  as  she  was  evidently  a  very  sick  cow  we  immediately  tel- 

r.  E.  T.  Haggard,  veterinary  surgeon  at  Lexington,  to  come  here  this 

response  to  our  summons  he  came.    The  bloat  of  the  animal  prevented 

;h  examination  of  the  lungs  as  would  determine  the  extent  of  their 

tectcd  at  all,  and  he  iisked  that  the  animal  might  be  slaughtered  and 

ixamination  made.    To  this  wo  readily  consented,  and  the  animal  was 

examination  made  in  our  presence.    The  right  lung  was  evidently  very 

.  and  Dr.  Haggard  i)ronounced  the  disease  with  which  the  animal  waa 

o-pneumoniu.    Another  animal  in  the  same  pasture  is  sick  and  scri- 

ae  tue  cow  wc  slauj^htcrod,  and  will  probably  die.    Two  or  throe  cattle 

R«  are  not  well.    Our  lierd  consists  of  about  two  hundred  and  fifty  head, 

had  an  opportunity  to  take  the  disease  if  contagious. 

«x;tfallv,  vour  obedient  servants, 

^    '  FRLSBIE  &  LAKE. 

Barman, 
mMikWHioner  of  Atjriciilfure. 

nfif  of  stock-ineu,  alluded  to  by  Messrs.  Frisbie  &  Lake  iu 
BT  to  the  Department,  was  held  in  Lexington,  Ky.,  Sep- 
.    The  Department  is  indebted  to  Mr.  D.  Eunyon,  sec- 
[bllowinfj  otlieial  copy  of  the  ])r()ceedings: 

PLEUKO-rNKl'MOXIA  IX  KKXTKCKY. 

went  request  of  the  president  of  the  Koutucky  Shorthorn 

■rWge  number  of  Jersey,  Shorthorn,  and  grade  cattle-breeders 

Ky.,  September  19, 1884,  to  detenuine  on  the  course  of  action 
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iu  regard  to  tliu  ro)>ort  ofticiaily  iiinilo  tlitit  ]tI(mro-piieiinioiiia  exUteil  iu  tha  hmAd 
JerseyH  owned  by  Mok4i*h.  FrisMo  &  Laki*.  The  Ktw,  Riitberfonl  Douj^Ims,  a  pr 
neut  JeiHey  breeder,  svan  vi\\U»{  to  th(^  <'bair,  and  Mr.  Dun  Kuiiyoii,  of  tho  Livf  8« 
Record,  was  made  Kecretary.  MessrH.  FriHbic  &.  Lake  did  uot  arrivo  iiutll  the  mmr 
ing  had  made  tiome  pro;ri'e8M,  but  were  re}»rot»euted  by  their  attomuy,  Hon.  CUii 
West.  Mr.  Kstill  stated  lliat  the  object  of  the  meetiu};^  was  to  determine  whete 
pleuro-])nenmouia  did  or  did  nt*!  exist  in  this  section,  and  that  as  it  wun  a  snbjfMtof 
vital  import  to  catthi-moii,  we  hhouhl  at  once  take  action  on  the  affair.  TheehMrBH 
responded  that  the  <lis«'as«  wan  tlie  most  destructive  known,  and  that  everythias 
known  of  its  existence  in  the  Btate  should  be  fully  told.  The  socrotary  wai  tbtt 
handed  the  following  letter  to  read : 

[This  was  the  letter  addressed  by  the  Department  to  Governor  Kuott  on  Septon- 
ber  13,  18K4,  (pioted  abnv4<.1 

Several  short  spooehfM  smt'*  then  miulc  by  Attoniey-Gouoral  P.  W.  Hardin,  Dr. 
Keller,  Leslie  Combs,  Ethrlbcrt  Wartiold,  and  others. 

Mr.  Henry  Higgins  said  he  would  like  to  liear  fitim  the  other  side,  and  Judge  Wirt 
responded  that  all  would  bo  told  in  go(Nl  time ;  that  he  would  give  everytbiuf  Ikl 
his  cliente  know,  and  stated  that  the  iirst  intimation  they  liad  of  the  ezittaiiM  d 
pleuro-pueumouia  in  their  herd  whs  a  special  dispatcli  sent  to  the  ConunercltlQAwttB. 
They  exjiected  to  prove  that  Dr.  Trum1)owor  was  unworthy  of  cFeileuee,  as  lie  psib 
a  statement  in  the  pi-esence  of  responsible  parties  to  the  contrary  of  the  ititOTUt 
made  therein. 

Capt.  Phil  Kidd  wanted  to  read  a  dispatch  from  a  Nashville  paper  which  fharari 
nleuro-pueumouia  on  the  cattle  sold  by  Mr.  Alexander  McClintook  at  a  recent  eSi. 
Mr.  McClintock  made  a  short  but  satisfactory  speech,  and  w]ien  the  proposition  ir«i 
broached  ottered  to  pay  the  expense  of  a  committee  going  down  to  examine  his  bnd^ 
and  part  of  tho  expense  in  killing  any  of  the  susjieoted  cattle.  This  atatcment  ww 
received  with  nmcli  applause.  Mr.  McClintock,  in  response  to  a  qnestioUi  said  tlal 
one  of  his  cows  was  sick  at  Mr.  Henry  Higgins',  and  that  gentleman  refeircd  to  Dr. 
Haggard,  who  said  he  would  delay  his  answer  until  later. 

Auer  further  discussion  the  reports  were  traced  through  various  souroes  toDr. 
Trumbower,  Govern  men  t  Inspector,  who,  on  September  1,  linished  the  inspectJA"  flf 
Frisbie  &,  Lake's  Jersey  herd  at  Cyuthiana.    Frtsbio  &.  Lake  were  iwady  to  n 
witnesses  that  Dr.  Truuibowcr's  conversation  thereon  during  and  iDimediateli 
the  inspection  induced  them  to  believe  that  their  herd  was  free  from  the  dlsMSi>t  m^ 
that  their  card  of  denial  was  written  in  tho  presence  of,  read  bVi  ftnd  corfBots^i* 
one  instance,  by  Dr.  Trumbower.    On  September  13  they  saw  a  Lexington  diin 
iu  tho  Cincinnati  Commercial  Gazette,  giving  Dr.  Trumbower  as  antUonty,  thm 


they  received  a  comniuuicatiou  from  Mr.  Carman,  Acting  Commissioner  of  AiE 
ure,  mentioning  a  report  from  Dr.  Salmon  as  explaining  the  introduction  of  ti»< 
ease  into  their  herd  by  twenty  cattle  bought  fix)m  Chiiko,  of  Geneva,  III.     But  8 
should  know,  and  Trumbower  hml  been  told,  that  they  only  bought  fltfteva^ 
Cjarke,  who  denied  the  existence  of  the  diseaso  iu  his  herd,  and  they  uould  ]      •■>- 
derstaud  why  Trumbower  should  tell  two  dllforont  tales,  or  why  they  had  A 

no  official  uotifieation.    They  still  refused  to  believe  the  disease  WM  lU  tb 
They  prom|)tly  answered  Salmon's  letter,  also  one  from  Grovemor  Kqottrbui 
them  to  make  no  sales  from  their  herd.    On  Sunday  they  were  notified  tbi^«>v-»- 
ing  cows  had  been  found.    On  Tuesday  they  had  several  cattle-men  look  9>t  t] 
aim  were  still  without  assurance  of  xdcuro-pnoumonia.    Wednesday  th#  cowi  |mvw 
worse,  and  they  telegraphed  Dr.  Haggard,  who  arrived  Thursday  morning,  hSi  I 
po9t-fnortem  on  one  of  the  cows  killed  for  the  purpose,  and  found  one  luug  cpvpl^Mf 
diseased  and  the  other  touched  by  undoubted  pleuro-pnoumouia.     He  ao^grsd  tbs 
other  cow  atl'ected  in  the  same.  way.    They  at  once  wrote  tho  facts  to  all  ttOQoanied, 
and  stated  them  fully  to  tho  meeting.    Dr.  Haggard  detailed  the  result  of  his  exam- 
ination, and  showed  ]>ieces  of  the  diseased  lung.    Another  cow  from  Clark^staEd 
had  the.  disease,  and  several  others  showed  symptoms. 

The  following  resolution  wasofterod  by  W.  P.Hardin,  attorney-general,  and  anini- 
uously  passed : 

^*lie80ivedf  That  the  statements  of  Messrs.  Frisbie  &,  Lake,  with  the  acoomnaiiTiflg 
lapers  and  proof,  we  regard  as  satisfactory  and  conclusive  of  their  honest,  JqsL  nl 
gentlemanly  oouduot,  both  to  themselves  and  the  public,  in  regard  to  the  pcenoMOf 
)leuro-pnenmonia  in  their  herds ;  and,  appreciating  their  manly  course,  we  thioik 
^hem  for  the  cordial  and  interesting  information,  as  well  as  their  expressed  desire  to 
'ully  co-oi>erato  with  us." 

The  following  resolution  was  ollered  by  Mr.  Leslie  Combs,  and  x)assed  anani* 
uously : 

**Iteaohedf  That  whereas  a  Government  Inspector  examined  the  herU  of  Ftitbis  it 
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AQKOnt  31|  and  since  he  reported  that  x»leuro-pneuiiionia  existed  in  sail 
;  moetinfi^  condemns  his  concealment  of  the  results,  rejiortcil  to  the  j^ovei 
triable  &  Lake,  whereby  they  could  not  sooner  have  isolated  tlieir  hei 
i>py  of  said  resolutions  be  Ibrwfirded  to  the  Commissioner  of  A^ricultui 
»llowiutf  resolution,  offered  by  Mr.  W.  W.  Estill,  was  carried : 
Ivedf  That  it  is  the  seuse  of  this  meeting  that  the  j;overnor  at  once  c 
ire  io2j:«itIier  to  devise  ways  and  nicaus  for  exterminat  ing  pIeuro-])ueum< 
rated  by  poat-mortem  to  exist  in  our  State.'' 
>llowiii};  re6i>lutioii,  odered  by  Mr.  T.  C.  Anderson,  was  carried: 
^leedf  That  the  governor  of  Kentucky  be  requested  to  cjill  upon  the  Ci 
f  Aj^riculturo  of  the  United  States  to  put  into  quarantine  all  the  herds  oJ 
State  suspected  of  bcin^  infected  with  xilouro-pneumonia.'' 
or  John  S.  Williams  said  the  covernor  ought  to  be  requested  to  call  thi 
uto  extra  session  to  cousider  tue  matter,  and  if  such  session  is  not  cal 
iioiild  be  at  once  slaughtered,  and  he  felt  sure  that  the  next  legislature 
owiiurs  a  reasonable  price  for  them,    lie  said  that  if  somcthiug  is  not  < 
lut  the  disease  it  will  destroy  the  cattle  interests  of  the  State. 
bllowing  resolution  was  offered  and  adopted : 

jlretl.  That  Messrs.  Frisbie  <&  Lake  and  the  Chaii*  appoint  a  committer 
ya  and  means  to  exterminate  the  di sense.'' 

3buir  ap}K>inted  the  following  conmiittee  in  conformity  with  this  reso 
^neral  P.  W.  Hardiu,  A.  J.  Alexander,  Leslie  Combs,  William  Wartield, 

)US. 

meeting  adjourned  to  meet  again  in  Lexiugton  on  Saturday,  Septeui 

R.  DOUGLASS,  Prcsi 
UN  vox,  Hecrriarff. 

fceiuber  24  I  visited  aud  inspected  tbis  herd.    I  examiued  j) 
the  nulinals  Dr.  Trunibower  reported  to  be  diseased,  au< 

0  couflrm  his  report  in  every  respect.  At  that  time  a  num 
oual  animals  were  suiTering  from  plenro-pneumonia,  and  s< 
d  to  be  in  the  first  stages  of  this  disease,  but  owing  to  tlie 
er  ill  this  herd,  aud  the  large  pastures  in  which  they  wer< 

1  was  unable  to  make  a  careful  examination  of  all  the  anim 
obei'  3,  Dr.  Paaren,  State  veterinarian  of  Illinois,  found  a  J 

at  Saint  Charles,  111.,  which  belonged  to  W.  A.  Stewart,  an 
)arcluised  from  Mr.  Clarke,  that  was  suffering  ftom  pleuro- 
i;  -also  a  ten-year-old  native  cow,  belongiQg  to  the  same  gentl 

Lad  been  running  with  this  heifer  and  had  contracts  thed 
ler.  Both  were  slaughtered,  and  o,  postmortem  examination  i 
re  revealed  typical  pleuro-pueumonia.  The  following  wee 
n  killed  a  second  Jersey  heifer  at  Saint  Charles,  which  beh 
B.  Mooi-e,  which  had  been  purchased  early  in  the  spring  fro 
a  herd  at  Geneva. 

>  following  is  a  recapitulation  of  the  total  number  of  ai 
dd  in  this  outbreak  according  to  our  information : 


OwntT.  Number  '  1 


Dre C5 

\fMi\ 30 

yurin' « 34 

I '21 

H.  Tripp c:> 

m 

100 

1 
iihi) 

626 


■■imalg  sfild  whicli  were  ut'ti-rwuitlit  fiiiind  diseased. 

■  'typosed  nreviuuu  to  llie  ttale,  uud  tUo  uuiuber  affected  includes  those  wl 
)r  the  sale. 
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The  following  statemeut  was  prepared  for  the  nse  of  the  House  Oon* 
inittee  on  Agriculture  iu  January,  1884: 

EXTENT  OF  PLEURO-PNEUMONIA  AND  THE  IMPORTANCE  OF  NATIONAL 
.   ACTION  IN  REGARD  TO  THE  CONTAGIOUS  DISEASES  OF  ANIMALS. 

The  extent  of  territory  infected  with  contagious  plenro-pneiimonia  of  cattle  lad 
the  number  of  animals  actually  suffering  from  this  disease,  are  insi^iiiicant  in  cob> 
parison  with  the  annual  direct  and  indirect  losses  traceable  to  it,  and  the  danger  ts 
which  our  immense  live-stock  industry  is  continually  subjected. 

In  Connecticut  two  herds  were  infected  during  the  past  summer,  in  which  12  ani- 
mals were  exposed  and  7  contracted  the  disease.  In  one  of  these  lierds  the  affected 
animal  was  destroyed,  and  at  last  accounts  no  others  had  contracted  the  disease;  in 
the  other  herd  4  animals  ha<l  died,  or  had  been  kiUed,  and  2  with  yery  extensively  die- 
ea8e<l  lungs  remained  in  quarantine.  Both  of  these  were  JerseySi  and  the  owner  re- 
fused to  have  them  destroyed.  What  has  been  done  with  them,  or  what  wiUbe,  I  tm 
unable  to  say,  as  the  State  authorities  seem  powerless  to  proceed  beyond  quarantine, 
aud  this  seems  te  have  been  by  no  means  secure. 

In  the  State  of  New  York,  althou|2:h  the  disease  is  almost  entirely  confined  to  the 
western  end  of  Long  Island,  te  Stateu  Island,  and  New  York  City,  tiieae  localitiesue 
quite  extensively  infected,  and  as  there  are  more  than  two  thousand  stables,  some  of 
which  contain  several  hundred  cows,  aud  many  of  which  contain  from  50  to  100,  It  it 
the  most  dangerous  district  in  the  country  at  this  time.  Recent  reports  an  to  the 
effect  that  the  disease  is  extending  through  the  river  counties,  and  exists  in  hevdi 
located  from  50  to  60  miles  north  of  New  York  City.  How  many  cattle  are  affiKted 
iu  these  counties  I  am  unable  to  say,  but  the  existence  of  the  disease  here  is  really  of 
much  greater  importance  to  the  country  at  large  than  the  nnmber  of  diseased  ani- 
mals would  lead  one  to  supx>ose,  because  it  is  a  district  where  many  thoroughbred  cattle 
are  raised  and  from  whicli  they  are  shipped  to  all  parte  of  the  United  States. 

New  Jersey  was  recently  siip][>o8ed  to  be  nearly  free  from  plenro-pneomonia,  Imtfbe 
fact  that  a  number  of  cases  occuricd  without  the  knowledfi;e  of  the  State  auihoritieii 
that  a  still  larger  number  of  herds  were  lately  known  to  be  infected  in  Union  and 
Essex  Counties,  and  that  a  very  extensive  outbreak  in  Hunterdon  Connty  was  i^ 
cently  traced  by  means  of  sick  cattle  shipped  to  the  New  York  market,  anddlscoTend 
by  the  inspector  emx)loyed  by  the  United  States  Department  of  Agiicultoie  who  it 
stationed  at  Jersey  City,  leads  to  the  suspicion  that  a  thorough  inspection  of  the 
State  might  bring  to  light  stiU  other  coses.  The  Hunterdon  County  ontbreak  wm 
one  of  the  most  extensive  that  has  recently  occurred.  It  was  supposed  to  have  oiifi- 
nated  from  a  car-load  of  cows  brought  from  Pennsylvania ;  but  where  these  wereu- 
fected  is  not  known.  Seven  herds,  at  last  accounts,  were  in  quarantine ;  and  as  lU 
were  large  herds,  containing  from  40  to  70  cattle,  a  large  number  of  aniiAals 
exposed. 


Inoculation  was  extensively  practiced  to  check  the  fatality;  but,  in  spite  of  tfai 
reliable  authority  places  the  loss  at  over  50  head. 

Iu  Pennsylvania  there  has  recently  been  another  very  extensive  outbreak,  whieh 
was  the  reHult  of  takiug  a  car-load  of  14  cows  from  the  Calvert  stock-yaids  in  Balti- 
more t-o  Chester  County.  Most  of  these  cows  were  taken  into  large  dairy  hetdBi 
which  they  thoroughly  infected.  In  each  of  these  cases  the  Baltimore  cows  were  the 
first  to  sicken,  and  a  large  proportion  of  the  native  cattle  were  soon  affected  with  the 
Mimo  disease.  These  herds  were  visited  the  M  of  October  by  the  Veterinarian  of  tiie 
Doitartmeut  of  Agriculture,  in  company  with  the  State  authorities,  who  killed  8 
of  the  animals  in  his  presence  in  order  to  satisfy  him  as  to  the  nature  of  the  disease. 
The  cases  were  typical  cases  of  pleuro-pneuuiouia,  and  all  those  appearances  were 
preseut  which  were  rcceutly  accepted  by  the  International  Veterinary  Coofpesaheld 
at  Brussels  as  characteristic  of  contagious  pleuro-pneuuionia.  In  most  cases  a  whole 
lung  wiis  hepatized ;  the  inflammation  was  of  different  ages,  showing  the  procreBsLvs 
'rharactor  of  tlio  disease ;  the  interlobular  tissue  was  greatly  distended  with  weem- 
iatiou,  aud  th<^  pleurisy  was  intense.  According  to  an  official  report,  dated  October  30, 
he  number  of  animals  known  to  have  been  exposed  was  104,  and  tha  number  of  sick 
•"<^s  that  had  been  killed  or  had  died  was  46.  A  semi-otiicial  report  of  the  present 
j.oiith  ])laces  tliu  nunibor  destroyed  at  70.  It  is  now  believed  that  the  disease  haa 
)een  entirely  overcome,  and  tiiat  the  State  of  Peunsylvania  is  free  from  it. 

In  Maryland  and  the  District  of  Columbia  there  are  many  infected  herds  in  whieh 
%  coni])arat  i  vcly  large  number  of  auinials  annually  contract  the  disease.  By  direotioa 
>f  the  CouinLissioncr  of  Agriculture  a  reliable  Inspector  was  sent  to  Baltimore  late 
^  October  to  \onrn  the  condition  of  the  stables  there  as  regards  this  disease. 

Nineteen  stables,  containing  398  animals,  wore  exauiiue<l.    In  twelve  of  these  the 

Miiectiou  was  admitted:  one  had  lost  more  than  200  animals  witiiin  three  years; 

'Alters  had  lost  heavily  for  years;  12  sick  animals  were  found,  18  recent  deaths  wen 
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»nd.  3  sick  cows  had  just  been  sold  or  exchang(Ml.  Thin  iiamber  of  sta- 
risea  bnt  a  small  part  of  tboso  in  the  vicinity  of  Baltimore,  but  it  is.  believed 
uiu1k>t  is  siifflcieutto  demonstrate  the  presence  and  dangerous  character  of 
0.  We  have  no  information  of  pleuro-pncnmonia  in  the  country  districts  of 
at  ativ  great  distance  from  the  cities. 

more  nerds  near  the  District  of  Columbia  have  recently  lost  a  number  of 
at  latest  accounts  had  some  sick.  Within  the  District,  without  making  any 
lApoctioTi,  three  infected  herds  have  been  found  whore  from  3  to  6  animals 
ted  to  liave  l>een  lost  within  the  year.  In  Virginia  there  are  stables  from 
juals  liare  recently  been  lost  with  symptoms  of  this  disease ;  but  none  of  these 
lecnred  for  estfaminatiou,  and  theretbro  we  can  not  bo  positive  in  regard  to 
e  of  the  disease. 

RRASONS  FOR  BKLIRVING  IT  CONTAGIOUS. 

It  great  reason  for  believing  this  to  be  contagious  pleuro-pneumonia  is  the 
DO  where  in  the  country  ontsido  of  the  comparatively  small  strip  of  territory 
g  firom  Oounecticnt  to  Virginia,  and  east  of  the  Alleghany  Mountains,  have 
1  been  fonnd  which  bear  any  close  resemblance  to  the  disease  under  consid- 

If  this  disease  w^ere  the  result  of  climatic  causes,  or  if  it  were  produced  by 
r  food  and  care,  then  we  should  certainly  find  it  distributed  over  the  whole 
or  at  least  in  all  of  those  parts  of  it  where  similar  conditions  exist.  It  can- 
iginatecl  by  the  manner  of  stabling  and  feeding  cows  near  our  Eastern  oities, 
antially  the  same  conditions  exist  at  Rochester,  Buffalo,  Cleveland,  Detroit, 
,  Saint  Louis,  Cincinnati,  and  other  Western  cities,  ana  no  veterinarian  has 
e  to  find  any  similar  cases  of  disease  there,  although  special  inspection  has 
de  by  comx>etent  persons. 

sease  in  not  conlincd  to  stable  cows,  however,  nor  to  those  seasons  of  the  year 
ate  lung  diseases  can  be  accounted  for  by  the  inclemency  of  the  weather. 
>Teak  referred  to  in  Connecticut  occurred  in  the  summer,  in  a  country  district, 
)re  the  cattle  were  running  upon  nice  pasture  fields.  The  extensive  outbreaks 
lerscy  and  Pennsylvania  also  happened  in  summer,  and  were  in  the  best  farm- 

cts  of  these  States. 
9  connection  attention  is  called  to  the  fact  that  in  the  State  of  Pennsylvania 
inety  herds  have  been  infected  since  March,.  1879,  and  that  notwithstanding 
nntment  of  special  agents  in  every  part  of  the  State,  and  the  investigation  of 
e  diseases  wherever  found,  there  was  no  disease  resembling  pleuro-pneumonia 
ed  except  in  eight  of  the  sixty-seven  counties  of  that  State.  The  remaining 
e  countit-fl  have  been  free  from  any  suspicion  of  this  plague.  What  is  even 
rnificant  is  the  fact  that  these  counties  are  not  distributed  over  various  ytarts 
tate,bnt  that  they  join  each  other,  and  are  all  in  the  southeastern  comer  of 
e,  where  there  is  the  greatest  danger  of  infection  by  cattle  brought  from  Phil- 
%  and  Baltimore.  With  seventeen  of  these  herds  the  infection  was  traced  to 
rom  Baltimore  or  other  points  in  l^larvland ;  with  twenty-one  it  was  traced  to 
Iphia ;  with  ten  it  was  traced  to  cattle  from  herds  in  Pennsylvania  known  to 
laed. 

lost  favorable  conditions  of  life  were  not  sufficient  to  protect  the  cattle  where 
9aae  was  introduced.  I  have  already  mentioned  that  a  number  of  the  out- 
referred  to  occurred  during  the  summer,  and  that  the  animals  were  running 
reproachable  pasture  fields.  Many  of  the  affected  cows  were  young  and  in  fine 
nu  In  Connecticut  a  Jersey  bull,  less  than  two  years  old,  and  two  steers  fit 
'.were  among  the  victims.    Again,  the  disease  as  wesee  it  here  does  not  occur 

d  herds  a  single  case  at  a  time,  as  does  non-infectious  lung  disease,  but  when 

0  a  herd  a  miyctrity  of  the  cattle  are  affected  sooner  or  later.     Some  of  the 

1  Brookhii  and  Baltimore  have  been  losing  cows  from  this  plague  for  years, 
I      *jr  the  latter  city,  where  but  about  fifty  cows  were  kept  at  a  time,  has  lost 

I  and  300  cows  within  three  years. 

itonces,  all  recent,  are  referred  to,  not  as  all  the  evidence  bearing  on  this 
Amply  as  examples  of  what  has  been  occurring  for  years  past ;  and  it  is 
.Jiat  they  cannot  be  explained  on  any  other  hypothesis  than  the  oontagious- 
diaease. 

TKR  TIIAN  EXTENT  OF  IXFECTED  TERRITORY  AND  NUMBER  OF  DISEASED 

ANIMALS  WOULD  INDICATE. 

the  territory  which  I  have  stated  to  be  infected,  it  must  be  con- 
extensive — a  single  farm  with  perhaps  five  animals  in  Connecti- 
m     ities  in  New  York,  as  many  in  New  Jersey,  two  or  three  counties 
(poasibly  a  few  stables  in  Delaware  and  Virginia. 
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In  most  of  tho  infected  herds  there  are  but  one  or  two  sick  animals  at  a  time,  lai 
freqiiontly  there  are  none  ;  for  where  the  disease  has  existed  for  a  certain  timotlie 
Busccptihle  animals  die  off  and  only  those  which  possess  a  certain  iinmnnity  from  it 
remain. 

As  about  "20  per  cent,  of  all  the  animals  exposed  are  able  to  resist  the  contagion  in- 
dctiuit^ily,  a  herd  of  comparatively  insusceptible  cattle  is  in  time  acqnired,  andtiie 
time  uec'esHary  for  this  is  shortened  both  in  Baltimore  and  Brooklyn  by  the  pnetiee 
of  inoculation. 

But  these  stables  and  grounds  remain  infected,  and  a  large  portion  of  the  new  oovi 
brought  into  them  contract  the  disease  unless  thev  are  previonsly  protected  byiiHW- 
ulation.  The  practice  of  inoculation  does  not  destroy  the  infection ;  on  the  other 
hand  it  keeps  it  up,  but  it  enables  dairymen  to  keep  their  cows  in  infected  stibki 
without  great  loss,  when  without  it  more  than  half  of  the  neW  cows  brought  into  thflB 
would  surely  die. 

Another  met  of  great  importance  brought  out  by  the  experiments  of  the  French 

Sleuro-pnoniuonia  ronimission  is  that  about  30  percent,  of  the  animalaezpoeedtothii 
isease  show  no  B5'mi>toiiis  of  it  beyond  a  slight  oongh.  Bnch  animals  are  probably  M 
dangerous  toothers  as  those  which  have  it  in  a  more  severe  form,  and  yet  they  eubi 
transported  to  various  parts  of  the  country  without  exciting  the  least  sospidon. 

The  animal  which  is  supposed  to  have  caused  the  outbreak  in  Connecticut  was  piob- 
ably  in  this  condition,  as  a  careful  examination  of  her  lungs  did  not  enable  the  relv- 
inarians  to  detect  any  evidences  of  the  disease ;  and  yet  pleuro-pneumonia  exJoM 
in  the  stable  from  wliioh  she  came,  and  her  admission  into  the  new  herd  was  followed 
by  the  seven  caneH  that  have  been  mentioned.  Similar  instances  are  referred  to  agui 
and  again  by  the  veteriuariaus  of  every  country  where  the  diseaee  colstB. 

These  infected  districts,  though  small,  are  then  a  real  danger  to  the  whole  eonnliy, 
because  all  the  way  from  Connecticut  to  Virginia  there  is  a  lar^e  and  increasing nm- 
ber  of  herds  of  thoroughbred  cattle,  which  are  frequently  shipped  to  the  Weot  tnd 
some  of  which  have  from  time  to  time  been  infected  with  this  disease.  Fortonitely, 
the  owuerfl  of  thoroughbred  cattle  have  generally  had  too  much  regard  for  theirnpa- 
tationto  ship  cattle  when  there  wa«  any  disease  in  their  heixls,  and  the eommon eit- 
tle  have  not  been  sent  to  a  suilicient  distance  to  do  much  harm. 

But  with  the  increased  price  of  cattle  a  lar^e  number  are  being  shipped  from  the 
East  toward  the  West,  and  the  danger  of  carrying  the  disease  is  consequently  isflmi- 
ing.  If  the  car-load  of  cattle  shipped  from  Baltimore  to  Chester  Coontyy  FMuMi^ 
vania,  had  gone  to  the  ranges  of  the  West,  they  might  have  done  irreparable  haOL 
Again,  the  thoroughbred  Jersey  cow  which  went  from  an  infected  stable  in  Hew  Jw- 
say  might  as  readily  have  been  shipped  to  the  West;  and  I  have  been  informed  that 
if  the  Connecticut  outbreak  had  occurred  a  few  months  later  one  or  more  of  thehwdi 
would  have  been  sent,  according  to  contract,  to  a  Western  State.  Now,  while  it ii 
true  that  pleuro-pnenmonia  has  existed  in  the  East  for  forty  yean  without  havisf 
been  carried  to  the  West,  it  must  be  admitted,  from  what  has  occurred  so  maoy  tusn 
in  Pennsylvania  and  Connecticut,  that  there  has  been  danger  of  ttii%  and  thai  tUi 
danger  is  increasing  with  the  larger  number  of  cattle  now  being  shipped  in  that  dil•^ 
tion.  No  doubt  this  danger  has  been  exaggerated,  but  the  fact  that  there  is  dangtf) 
and  that  the  disease  once  carried  to  the  Western  herding  grounds  would  probably  bi 
beyond  our  control,  if  we  can  judge  from  the  experience  of  Australia  and  Sonth  Af- 
rica, is  suilioient  to  show  the  importance  of  grappling  with  it  while  it  can  be  so  eoiQy 
handled.  The  rapidity  with  which  a  disease  spreads  on  these  ranges,  when  once  hb 
troduced,  is  illustrated  by  an  occurrence  of  last  summer  in  Southwestern  Texst.  A 
drove  of  cattle  brought  a  communicable  disease  to  that  section,  which  the  amy  ns- 
geons  believed  to  bo  contagious  pleuro-pneumonia;  but  before  any  careful  examinatioi 
could  be  made  several  hundred  cattle  had  died,  and  a  large  territory  was  infected.  Ftl^ 
tunately,  investigation  showed  that  this  was  not  pleuro-pneumonia,  but  a  disease  whkh 
does  not  outlast  a  single  season  of  the  year.  If  it  had  proved  to  be  pleuro-pnemnoni^ 
would  it  not  have  been  a  national  calamity  t  With  a  large  territory  already  infteted, 
with  no  money  and  no  power  to  control  the  disease,  and  occurring  in  summer  moaftii 
before  the  State  and  national  legislative  bodies  would  convene,  it  isdiffioolt  teiea 
how  any  effective  measure  could  have  been  adopted. 

THE  INErFICIENCY  OF  STATE  ACTION. 

Though  a  number  of  attempts  have  been  made  by  the  States  now  infeotsd  toiid 
themseHres  of  pleuro-pneumonia  these  have  generally  or  always  failed,  becaasefor. 
various  reasons  the  work  was  not  thoroughly  done.    We  saw  the  Stats  authoritiM 
of  Connecticut  unable  to  exterminate  tho  disease  a  few  months  ago,  when  but  i 
gle  herd  contained  sick  animals.    The  stables  of  Brooklyn  were  noTsr  ui«1«r  < 
plete  supervision,  and  some  could  not  be  entered  by  the  inspectors  eren  i 
State  of^New  York  was  most  active  in  its  endeavors  at  extiipiatioii ;  mod,  fliwuB-> 
authorities  of  New  Jersey  have  been  engaged  at  the  same  task  for  five  jeaa^  tho 
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luibly  never  durinff  that  time  been  entirely  free  from  pleuro-pnenmonia. 
ui  .yland  the  assertion  has  been  made  again  and  aeain  that  there  were  no  cases 
if  Mt  J  disease  iu  the  State,  and  yet  daring  any  part  of  this  time  a  thorough  inspec- 
tk»  eonld  not  have  failed  to  reveal  a  considerable  number.  At  best  the  attempts  of 
Qm  States  have  been  Hpasniodio ;  and  while  one  State  was  earnestly  striving  to  aocom- 
pliih  •omethini'  a  neighboring  one  would  allow  the  shipment  of  diseased  cattle,  and 
ooonteract  tlio  iDflneuce  of  the  former.  Ah  a  rnle,  therefore,  State  action  has  never 
been  thorough,  an<l  the  lack  of  unity  of  action  between  the  States  has  prevented  any 
iMting  bcuelit  even  when  much  has  been  accomplished. 

ADVANTAGES     OF    THE    WOUK    BEING    DIRECTED    BY   TUB    UNITED    STATES    GOVKIIX- 

MENT. 

A  national  direction  of  the  work  for  the  extermination  of  pleuro-pnenmonia 
woald  overcome  at  once  the  discouraging  features  which  have  done  so  much  to  pre- 
vent the  efforts  of  the  individual  States  from  being  effective.  With  inspections  in 
everv  infected  State  the  shipment  of  diseased  cattle  would  soon  cease ;  new  out- 
breaka  would  thus  be  prevented,  and  the  danger  which  has  so  long  menaced  the 
great  cattle  interests  of  the  country  would  be  removed.  The  work  would  be  more 
thorough  and  energetic,  because  those  engaged  in  it  would  not  be  directly  or  indi- 
rectly dependent  upon  the  good-will  of  the  interested  cattle  owners  for  their  x)osi- 
tiont,  and  the  plea  of  inability  to  pay  for  the  diseased  cattle  which  ought  to  be 
daaghtercd  would  also  bo  overcome.  These  have  been  the  principal  obstacles  to  the 
■oecess  of  State  action,  and  practically  they  are  so  great  as  to  make  it  next  to  im- 
possible for  the  States  alone  to  free  themselves  from  this  plague. 

THE    PIIKSEXCR    OK   PLEURO-PNEUMONIA  COSTS    ANNUALLY  MORE    THAN  WOULD    BE 

NECESSARY  FOR  ITS    DESTRUCTION. 

Owing  to  the  presence  of  pleuro-pneumonia  in  the  United  States,  every  steer  shipped 
to  Great  Britain  most  be  slaughtered  within  a  certain  time  on  the' wharf  where  ne  is 
landed.  This  restriction  upon  the  export  cattle  trade  is  said  by  competent  authori- 
ties to  make  the  price  of  our  steers  average  $10  less  than  similar  animals  shipped  from 
Canada.  With  over  100,000  beeves  going  abroad  every  year,  this  makes  a  loss  of 
11,000,000  annually,  or  enough  to  clear  our  country  of  the  disease.  Besides  this,  there 
ire  the  continual  losses  which  are  going  on  in  the  infected  districts,  and  the  disturbed 
condition  of  trade  from  the  many  false  alarms  in  regard  to  the  spread  of  this  disease, 
the  entire  annual  losses  being  estimated  by  good  authorities  as  high  as  1^,000,000. 

IMPORTANCE  OF  INVESTIGATING  OTHER  DISEASES. 

The  proposition  of  establishing  a  permanent  bureau  for  investigating  the  communi- 
cable diseases  of  animals  is  a  matter  of  the  greatest  importance.    While  we  have  no 
acre  disease  than  other  countries  in  proportion  to  the  number  of  our  animals,  the 
eaonnons  development  of  our  live-stock  industry  has  made  the  question  of  contagions 
diarMfin  one  of  peculiar  intt^est  to  us.    The  cause  of  these  plagues,  which  has  been 
an  impenetrable  mystery  during  all  the  past  ages  of  the  world,  is  being  revealed  by 
the  Kienco  of  to-day,  and  the  infmitely  small  organisms  wliich  are  able  to  prodnco 
■ach  terrible  havoc  m  our  Hocks  aud  herds  are  at  last  being  brought  under  subjection 
themselves,  and  their  study  has  revealed  much  of  the  greatest  value  to  us  in  our 
warfare  against  them.    A  country  with  so  much  at  stake,  with  millions  of  dollarrt  an- 
nnallv  swept  away  by  this  clans  of  maladies,  cannot  afford  to  be  idle.     Other  nations 
whicfi  have  much  less  capital  invested  in  animals  than  we  have,  see  the  necessity  for 
this  work  and  are  making  jirovisions  for  it :  and  it  is  to  the  credit  of  our  country 
that  we  were  one  of  the  iirst  to  enter  this  field,  and  that  results  have  been  accom- 
pUdied  which  will  bear  comparison  with  the  investigations  of  any  other  country. 
Bat  while  much  has  been  done,  while  millions  of  dollars  have  already  been  saved  to 
oar  fkrmers  by  the  facts  thus  far  discovered,  we  have  only  made  a  beginning  in  tlu^ 
vreat  work  that  is  before  us.    Some  of  the  most  important  diseases  affecting  our  ani- 
ls are  still  mysteries  to  us,  and  though  they  are  distributed  over  largo  territories 
1  dec       ,te  the  live  stock,  we  are  ignorant  of  their  cause ;  we  do  not  know  how 
m»|it  np  from  year  to  year ;  we  have  no  means  of  combating  them,  and  the  idea 
ourselves  from  their  ravages  has  scarcely  dawned  upon  us.    A  striking  ex- 
wmie  necessity  of  such  work  is  seen  in  the  recent  investigations  of  Texas  cattle 
■*iB  disease  has  been  advancing  and  infecting  new  territory  for  a  century, 
ihe  last  year  or  two  wo  knew  nothing  about  it,  and  our  best  informed  V(*t- 
lad  stockmen  aid  not  suppose  that  it  was  found  in  one-lLtYli  of  the  terri- 
It  has  actually  overrun.    These  were  points  which  it  was  necessary  to  un- 
^ore  either  legislative  bodies  or  individuals  could  adopt  intelligent  meas- 
Tentiog  the  annual  losses  which  have  been  most  discouraging  to  the  cattl^ 
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industry  in  large  Bcctions  of  the  cotmtry.  And  "with  eyery  disoase  there  wd  eqnaQf 
important  points  still  to  be  inyestigated. 

llie  laboratory  and  experiment  station  which  haye  been  fitted  np  doling  i]i6  pMl 
Bunnncr  under  the  direction  of  the  Commissioner  of  Agricaltnre,  for  inyeetigatiiigoon- 
tngious  disea^ieSf  make  it  possible  to  attempt  the  solntion  of  qnestions  whieh  wen 
formerly  beyond  our  reach.  The  laboratory  contains  the  most  improyed  appantii 
for  such  inyestigatiouH,  much  of  which  was  constmoted  according  to  new  designa,  6i- 
])ecially  for  this  work,  and  it  is  safe  to  say  that  the  facilities  here  are  now  equuto 
those  possessed  bv  investigators  of  similar  diseases  in  any  country,  and  in  Bomen- 
spects  they  ^catiy  surpass  them. 

In  conclusion,  I  would  say  there  is  not  a  department  of  original  research  or  of  agn- 
cnltural  investigation  in  regard  to  which  there  is  more  pressing  need  for  development 
than  this,  and  none  which  promises  to  effect  a  greater  saving.  Onr  losses arenow 
heavy,  but  they  must  increase  as  our  animal  popmation  increaaes,  as  new  diseases  m 
introduced,  and  fresh  areas  are  infected.  But  it  is  not  alone  a  qnestion  of  dollios;  the 
investigation  of  animal  contagia  must  throw  new  light  on  those  human  plagues  which 
in  our  country  alone  swoop  a  quarter  of  a  million  oi  human  lives  ont  of  existence  each 
^ear.  Some  of  these  animal  diseases  are  communicable  to  man,  and  have  a  grater 
influence  over  our  health  and  lives  tban  is  generally  supposed,  and  any  means  of  con* 
trolling  theui  cannot  fail  to  have  an  important  influence  on  human  health  as  weU. 


ENZOOTICS  OF  ERGOTISM. 

Early  in  March,  1884,  a  disease  among  the  cattle  of  CoflFey  Gonntiy, 
Kansas,  which  was  8ui)i>osod  by  certain  veterinarians  to  be  foot-and- 
mouth  disease  in  a  most  virulent  form,  was  brought  to  the  attention  of 
the  officers  of  that  State ;  and  such  exaggerated  accounts  were  sent  to 
the  press  from  day  to  day  as  to  cause  a  filing  of  insecurity  and  alarm 
among  all  engaged  in  the  live-stock  industry  of  the  West.  The  3d  of 
March,  Dr.  Williite  visited  the  farm  of  Mr.  Daniel  Keitii^  located  in  Oof- 
fey  County,  4  miles  northwest  of  Keosho  Falls,  and  pronounced  the 
trouble  among  his  cattle  to  be  foot-and-mouth  disease.  The  same  day 
Governor  Glick  telegraphed  as  follows : 

TOPEKA,  Kans.,  Marck  3, 1861 

Hon.  Geo.  B.  Lorino, 

Commissioner  of  Agriculture : 

A  very  malignant  disease  has  hroken  oat  amone  the  cattle  in  Neoeho  County)  (Us 
State.  It  is  supposed  to  he  the  foot-and-mouth  disease.  The  feet  become  sore  and 
soon  rot  of)'.  The  disease  sometimes  extends  to  the  knees.  Over  a  hundred  ADimab 
have  heen  attacked  in  a  few  days.  Great  consternation  among  the  cattle  ownen. 
Can  your  Department  send  here  a  competent  veterinary  surgeon  f  No  one  here  oaa 
advise  what  to  do. 

G.  W.  GLICK,  Governor  6/  Kantn, 

Two  days  later  the  following  dispatch  was  received : 

ToPEKA,  Kans.,  March  5, 1884. 
Hon.  Geo.  B.  Loring, 

Commissirmer  of  Agriculture : 

Veterinary  surgeon  reports  disease  of  which  I  advised  you  to  be  foot-and-moutb  to 
ease. 

G.  W.  GLICK,  Governor  of 


On  the  receipt  of  this  dispatch,  and  similar  representations  by  the 
Senators  from  Kansas,  Dr.  M.  E.  Trumbower,  a  veterinarian  whose  pre- 
vious reports  of  various  diseases  had  led  us  to  put  great  confidenoe  in 
Ills  knowledge  and  judgment,  was  directed  to  proceed  at  once  to  Neosho 
Falls,  and  make  an  early  report  in  regard  to  the  nature  of  the  disease 
among  cattle  which  was  said  to  exist  at  that  place.  He  started  on  the 
'^b,  but  could  not  reach  the  affected  farms  until  Hie  9th  of  Maroh. 

In  the  mean  time,  at  the  request  of  the  governor,  General  Aognr  d^ 
r-.iied  Dr.  JJolcombc,  of  the  army  veterinary  service^  to  make  an  im- 
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B  investigation.    In  company  with  the  governor,  the  secretary 

"  e  Board  of  Agricalture,  and  a  delegation  of  citizens  from 

Air.  Holcombe  reached  Neosho  Falls  IVIarch  6,  and  after  a  bur- 

nination  of  the  Keith,  Gk)odrich,  and  Beard  herds  he  reported 

u&e  disease  was  the  genuine  epizootic  aphtha  of  Europe.    Thi3  fol- 

ing  dispat-ch  was  received  at  the  Department  of  Agricnlture  the 

e  day : 

Neosho  Fali-s,  Kans.,  March  G. 

SOIUOSO.   B.   LORINO, 

CamfmisMtaner  of  Jgricultnre : 

Veterinary  bih^^db  A.  A.  Ilolcomb  and  A.  U.  Wilhite  have  to-day  made  an  exami- 
i     of  the  infected  cattle,  and  pronounce  it  foot-and-mouth  disease.    Over  100 
.  «re  affected,  bnt  the  disease  is  confined  to  stock  cattle  on  a  half  dozen  farms. 

G.  W.  GLICK,  Governor  of  Kanios. 

When  Dr.  Trumbower  reached  ITeosho  Falls,  he  found  an  excited 
throng  of  x)eople  who  urged  upon  him  the  necessity  of  making  an  im- 
mediate diagnosis,  and  relying  rather  upon  the  representations  of  others, 
irhich  in  many  important  respects  proved  to  be  incorrect,  than  upon 
what  he  was  actually  able  to  see,  and  a  careful  judgment  based  upon 
this  alone,  he  was  led  to  concur  in  the  opinion  of  the  professional  gen- 
tlemen who  had  been  ui)on  the  ground  for  the  preceding  three  or  four 
days. 

On  March  10,  Dr.  Holcombe  made  his  formal  report  to  the  governor, 
in  which  occurred  the  following  sentence: 

That  it  is  foot-and-mouth  disease  cannot  be  donbted  when  the  symptoms  are  con- 
ridflied ;  for  to  recapitulate,  the  vaiious  cases  show  yesicles  and  ulcers  of  the  mouth ; 
feuclesand  nlcers  in  the  cleft  of  the  hoof;  suppuration  and  sloughing  at  the  foot ;  ulcers 
)f  the  rectum;  vcnicles  and  ulcers  of  the  udder;  diarrhea;  a  temperature  varying 
Iroin  101  to  104.4  degrees  Fahr.,  and  the  most  remarkable  emaciation  even  in  cases 
irheie  the  appetite  is  good. 

The  excitement  now  became  so  great  that  by  your  direction  I  left 
(Vafihington,  March  13,  to  investigate  the  nature  of  the  disease  and  to 
lee  what  action,  if  any,  was  necessary  to  hold  it  in  check.  At  Chicago 
[  learned  of  what  was  supposed  to  be  a  similar  outbreak  at  Effingham, 
ni.,  and  was  requested  by  Dr.  Eauch,  secretary  of  the  State  Board  of 
94  Ith,  and  by  others  largely  interested  in  the  cattle  industries  of  the 
k  to  make  an  immediate  investigation.  The  condition  of  affairs  in 
B  mas,  however,  was  so  urgent  that  I  concluded  to  press  on  as  rapidly 
Iiossible. 

1  reached  Toi)eka  ^farcli  15,  and  immediately  had  an  interview  with 
the  governor  and  \i  ith  the  secretary  of  the  State  Board  of  Agriculture. 
I  was  informed  by  both  that  the  malady  was  undoubtedly  foot-and- 
noiith  disease,  but  that  it  was  so  quarantined  that  there  was  little 
Sanger  of  its  immediate  extension ;  and  at  the  request  of  the  governor 
[  proceeded  the  following  day  to  Pawnee  County,  to  investigate  a  sup- 
id  outbreiik  of  pleuro-pneumonia.    I  found  the  cattle  there  to  be  suf- 
:  from  chronic  indigestion,  the  result  of  feeding  too  exclusively  for 
ft  J        time  on  dried  sorghum  with  a  probably  insufficient  water  supply. 
I      once  returned,  reaching  Neosho  Falls  March  19,  and  after  a  care- 
nvestigation  was  able  to  telegraph  you  on  the  21st  that  the  affection 
foot-and-mouth  disease,  but  that  it  had  been  produced  by  local 
id  that  there  was  no  danger  of  its  spreading. 

:  through  Topeka,  I  reporteil  my  conclusion  to  the  governor 

[X     raied  that  experiments  would  be  raa<le  with  susceptible  an- 

cide  the  nature  of  the  disease.    I  was  invited  to  assist  in 

jneuts,  and  at  first  decided  to  do  so,  but  I  soon  learned  that 
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tho  investigation  necessary  to  satisfy  Dr.  Holcombe,  who  had  juat  been 
appointed  State  yeterinnrian,  was  sach  as  to  require  mnoh  more  tune 
than  I  could  give  to  it.  I  accordingly  visited  Kirksvillc,  Mo.,  by  your 
direction,  where  I  found  an  outbreak  of  the  same  disease  as  existed  at 
Neosho  Falls,  and  from  there  returned  to  Washington. 

In  Kansas  I  met  Professor  Stalker,  of  Iowa,  Proiessor  Faville,  of  Col- 
orado, Colonel  Groom,  of  Texas,  and  Dr.  Hopkins,  of  Wyoming,  wlio 
had  been  commissioned  by  their  respective  States  to  report  on  the  nat- 
ure of  the  disease  and  the  necessity  of  quarantining  all  cattle,  sheep, 
and  pigs  from  Kansas.  I  was  also  requested  by  the  secretary  of  ^ 
Illinois  State  board  of  health  to  inform  him  if  there  was  any  necessity 
for  his  State  to  adopt  similar  measures.  Fortunately,  each  of  tikm 
States  received  a  report  that  foot-and-mouth  disease  did  not  exist  in 
Kansas,  and  what  threatened  to  be  an  almost  complete  suspension  (A 
the  live-stock  business  of  the  West  was  averted.  There  is  no  donbt, 
however,  that  the  cattle  industry  suffered  a  considerable  loss  ftom  the 
excitement.  The  market  became  unsteady,  the  price  of  cattle  decUned, 
and  buyers  became  exceedingly  cautious. 

April  9  I  received  information  that  Dr.  McEachran,  principal  of  the 
Montreal  veterinary  school  and  live-stock  inspector  for  Canada,  had  vii- 
ited  Neosho  Falls,  Kans.,  and  Effingham,  111.,  as  the  representative  of 
the  Canadian  Government,  and  positively  asserted  tliat  the  malady  at 
both  places  was  the  real  foot-and-mouth  disease  of  Europe.  April  10^ 
a  telegram  from  the  State  agent  for  Kansas  of  the  United  States  D^ 
partment  of  Agriculture  conveyed  the  information  that  Uie  State  vet- 
erinarian had  just  reprted  to  the  governor  that  six  healthy  cattle  oo* 
habited  with  the  sick  animals  had  all  contracted  the  disease,  and  that 
further  experiments  by  inoculation  would  at  once  be  made.  A  letter 
from  the  governor  of  the  same  date,  received  two  days  later,  oontained 
similar  statements.  A  few  days  later  still  an  item  appeared  in  the  press 
dispatches  from  Washington,  stating  that  '*  a  private  dispatch  was  re- 
ceived here  to-day  from  the  governor  of  Kansas,  saying  that  cases  of 
sickness  among  cattle  which  had  been  most  carefiilly  examined  had 
turned  out  to  be  true  foot-and-mouth  disease.  He  was  afjraid  that 
some  cases  had  got  in  the  herds.  There  was  an  attempt  made  at  first 
to  keep  the  matter  quiet,  but  the  information  was  deemed  such  as  sbooU 
go  to  the  public." 

It  now  seemed  that  a  repetition  of  the  ft rmer  excitement  and  panie 
was  about  to  occur,  and  by  your  direction  I  visited  Kansas  a  second  time 
with  instructions  to  make  such  experiments  as  might  be  necessary'  to 
demonstrate  the  non-contagious  nature  of  the  disease  beyoud  qnestioB. 
I  reached  Emporia  Apnl  20,  and  was  there  met  by  a  telegram  ftom  Ne- 
osho Falls  asking  me  to  join  the  State  veterinarian  and  Professor  Law 
at  the  governor's  office  on  tho  morning  of  the  22d.    Not  intending  to 
turn  backward  until  the  difference  of  opinion  was  conclusively  settled, 
I  telegraphed  in  reply  requesting  these  gentlemen  to  meet  me  at  Em- 
poria on  their  way  to  Topeka.    This  they  did  on  March  21,  and  I  had  a 
conference  with  thcni,  at  which  the  State  veterinarian  admitted  tbataU 
attempts  to  convey  the  disease  by  inoculation  upon  cattle,  rabbits,  and 
^heep  had  failed ;  that  the  second  experimentxil  lot  of  cattle  whieh 
nad  cohabited  with  the  first  lot  when  they  were  supposetl  to  be  8affe^ 
ing  with  foot-and-mouth  disease  had  not  been  in  the  least  affected; 
that  the  foot  symptoms  of  the  first  lot  had  only  been  noticed  with  two 
animals,  were  very  slight  and  of  exceedingly  short  duration ;  andtha(| 
Inally,  whatever  the  disease  might  be,  it  was  not  the  continental  ftaofr 
indmouth  disease. 
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rei     Lving  this  information  I  returned  to  Topeka,  attended  the 

ot  X     I  live-stock  oommission  in  the  governor's  ofELce,  when  the 

x     ian  reported  that  the  malady  at  Neoi^o  FaJis  was  not 

iiath  disease,  and  the  governor  sent  out  a  dispatch  to 

y  y  to  Washington  I  visited  the  herds  in  the  vicinity  of  Effing« 
L,  examined  the  cattle  and  the  food  and  assured  myself  that  the 
there  was  identical  with  that  in  Kansas  and  Missouri,  and  that 
n  every  case  traceable  to  the  ergot  which  existed  in  great  abund- 
tbe  bay. 

70T9  OF  THE  APFEGTEB  HEBD8  AND    BBIEF  HISTORY  OF  THE 

DISEASE. 

cattle  disease  in  Kansas  which  recently  attracted  so  much  atten- 
)m  its  supposed  identity  with  the  contagious  foot-and-mouth  dis- 
'  Europe,  was  first  noticed  in  the  herd  of  Daniel  Keith  about  the 
24th  of  December,  1883.    Mr.  Keith's  farm  is  located  4  miles 
rest  of  Neosho  Falls.    The  first  to  sicken  were  some  yearlings, 
were  noticed  in  the  morning  standing  <^  humped  up,"  with  droop- 
Is  and  jerking  the  hind  feet  in  a  peculiar  manner.    These  would 
t  little  and  would  soon  lie  down.    Within  two  or  three  days 
ere  inclined  to  lie  continually.    The  feet  were  examined  and  found 
>m  mud ;  the  interdigital  space  was  described  as  red,  swollen, 
Dsitive,  the  toes  spread  apart.    The  feet  began  to  swell  at  tiie 
t;  or  as  high  as  the  fetlock ;  a  line  of  separation  was  established, 
appeared  within  two  or  three  days  from  the  first  symptoms. 

1  hs  were  not  examined,  but  the  animals  were  supposed  to  be 
an  right. 

»r  about  December  10,  Mr.  Keith  had  purchased  G3  head  of  year- 
f  Mr.  Davis,  ail  of  which  had  been  gathered  within  a  mdius  of  10 
Two  cows  and  6  yearlings  were  bought  of  Alexander  Ijinn,  1 
:>wn  the  river  from  Neosho  Falls.  This  lot  of  yearlings  were  said 
e  sickened  within  a  few  days  after  their  arrival  on  the  Keith  farm; 
dieved  that  some  were  sick  within  three  days  and  that  all  were 
Qg  within  a  week,  and  during  this  time  they  had  been  fed  on 
L  com  and  mowed  oats.«  There  appears  to  be  some  doubt  as  to 
iverely  they  wore  affected,  whether  they  were  all  attacked  on  the 
lay,  and  the  exact  number  of  days  they  were  on  the  farm  before 
\g  any  symptoms.  While  it  was  asserted  that  they  ate  no  hay  it 
Imitted  that  there  was  probably  some  hay  in  the  racks.  Eight 
uiimals  were  purchased  about  the  same  time  of  neighbors  liviug 

2  or  3  miles. 

January  1  he  had  between  20  and  30  head  sick,  a  number  of 

es  being  observed  ejich  day.    March  9  Dr.  Trumbower  found  a 

xling  steer  with  a  very  hot  mouth,  mucous  membranes  much 

id,  a  vesicle  the  size  of  a  dime  on  the  soft  palate,  and  two  smaller 

I  tongue.    There  was  also  a  small  ulcer  on  the  mucous  mem- 

uie  rectum  ;  the  temperature  was  104.4^  F. ;  the  animal  was 

u  and  when  forced  to  rise  it  moved  very  stiffly,  but  there  was 

of  the  feet.    The  following  day  the  vesicles  were  found  rupt- 

their  place  was  a  deep,  red  cavity  which  bled  when  touched. 

II  104.40.    IVIarch  20  this  animal  appeared  well. 

this  farm  were  divided  into  two  lots,  which  were  in  ad- 

,  anil  were  separated  only  by  rail  fences.    The  second 

«u  iwo-y ear-old  steers,  purchased  about  November  1,  and 
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was  free  from  disease  until  February  28,  though  some  of  these  lud 
broken  through  the  fence  at  times  and  mingled  with  the  diseased  part 
of  the  herd.  March  10  about  10  or  12  animals  in  the  second  lot  were 
sick.  Three  days  later  Dr.  Trumbower  found  2  that  would  lose  all  four 
feet.  At  this  time  there  were  118  head  of  cattle  on  the  farm,  of  vliiclt 
74  were  more  or  less  affected.  Nine  animals  had  one  foot  off,  4  had  two 
feet  off,  1  four-year-old  cow  lost  both  hind  feet  and  a  too  from  one  fore 
foot,  3  others  were  affected  in  but  one  foot,  6  in  two  feet,  and  1  in  tliree 
feet.  In  nearly  all  that  showed  lameness  there  were  more  or  less  moatli 
symptoms. 

Across  the  road,  and  nearly  opposite  to  Mr.  Keith,  lives  Edward  Hind- 
man.  It  was  here  that  the  cattle  belonging  to  A.  G.  Goodrich  were  lo- 
cated. Tbe  10th  of  March  this  herd  numbered  96  head.  The  first 
animal  afl'ected  was  a  milch  cow,  noticed  to  be  lame  January  10.  l^o 
other  cases  occurreil  until  February  14  or  15,  when  one  was  seen  to  be 
lame  in  the  morning  after  a  heavy  ice  storm.  The  following  morning 
16  were  lame.  After  that  he  discovered  new  cases  almost  daUy,  and  on 
March  14,  when  they  were  separated  from  the  well  ones,  65  head  were 
affected.  March  19  the  most  severe  cases  were  as  follows :  18  animab 
had  lost  both  hind  feet,  5  had  lost  one  hind  foot,  1  had  lost  both  hind 
feet  and  one  fore  foot,  and  1  had  lost  all  of  its  feet.  Seven  of  the  others 
were  lame  in  the  hind  feet,  and  the  remainder  of  the  65  head  affected 
were  more  or  less  lame. 

In  each  of  the  above-mentioned  herds  the  sick  animals  at  the  time  of 
my  visits,  March  19  and  22,  had  small  erosions  of  the  mucous  membrane 
of  the  mouth,  and  2  or  3  had  hard  yellowish  crusts  in  the  same  situa- 
tion an  inch  or  more  in  extent.  In  no  case  were  these  sufficient  to  in- 
terfere with  mastication.  This  lesion  was  more  noticeable  in  the  old 
chronic  cases  than  in  the  recent  ones. 

The  third  herd  which  contained  diseased  animals  was  located  abont 
2i  miles  from  those  already  mentioned.  It  belonged  to  J.  W.  Beard« 
This  herd  contained  70  head  of  animals,  and  3  cows  and  2  steers  are 
all  that  have  been  affected.  All  had  been  running  togeUier  until  the 
disease  was  noticed,  when  tbe  sick  were  separated  from  the  well.  The 
first  symptoms  were  observed  on  the  17th  of  February,  when  a  cow -was 
seen  to  be  lame.  The  second  one  to  go  lame  was  a  cow  bought  of  Mr. 
Keith  and  brought  to  the  farm  February  18— she  became  lame  abont 
the  22d  or  29th,  accounts  differing  between  these  dates.  The  third  one, 
a  steer,  became  affected  March  1.  The  fourth  was  a  cow  observed  to 
be  sick  March  lor  2.  It  is  reported  that  she  slavered  very  profusdy.  Mr. 
Beard  states  that  he  examined  her  mouth  and  found  it  very  red  and  the 
tongue  covered  with  little  pimples.  At  ten  o'clock  next  morning  she 
died.  Tbis  animal  Lad  not  been  lame.  The  fifth  one  was  taken  aboat 
the  same  time.  It  was  lame  in  one  foot,  became  better,  was  affected  in 
a  second  foot,  and  was  entirely  recovered  Irom  lameness  by  March  11 
At  this  time  Dr.  Truinbower  found  several  small  sores  and  discolored 
spots  in  the  mouth,  and  the  temperature  was  102.5  degrees,  orrery 
nearly  the  average  of  cattle  in  health.  The  highest  temperature  foond 
^)y  Dr.  Trumbower  was  that  of  the  cow  purchased  of  Mr.  Keith,  which 
•^cached  102.8  degrees — a  point  too  low  to  indicate  fever  with  any  cer- 
■  ainty. 

The  fourth  and  only  remaining  herd  in  the  neighborhood  of  Neosho 
i^'alls  was  that  of  Christian  Pribbernow,  whose  farm  is  located  on  Owl 
Oreek,  10  miles  southeast  of  the  town.  There  were  on  this  fiEmn  183 
^ead  of  cattle,  and  but  16  have  shown  any  signs  of  the  disease.  This 
^urd  was  made  up  as  follows :  54  yearlings,  24  two-year-old  Bteers,  13 
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^^       -old  heifers  with  calf,  15  three-year-old  steers,  and  77  cows  and 

m     .79.    The  yearlings  had  been  pat  in  a  separate  pen  and  fed  on  oats 

A  c     i-fodder^-none  of  these  were  affected.    Three  apparently  well 

s  were  lassoed  and  examine<l;   their  months  contained  small 

db  and  disoolorations  of  the  mncons  membranes.    Th^e  tempera- 

e  of  one,  thought  to  be  slightly  lame,  was  101  defs^^^s;  thatW  another, 

I  tly  in  perfect  health,  was  103  degrees.    Six  of  the  affected  ones 

e  eicher  lost  their  feet  or  have  them  in  snch  condition  that  they  will 

nrely  separate  from  the  legs,  and  2  others  have  lost  digital  bones. 

!Tone  of  these  animals  have  shown  salivation  or  loss  of  appetite ;  but 

;he  months  contained  erosions  and  disoolorations  simUar  to  those  seen 

n  other  herds. 

At  Hall's  Snnmiit,  a  distance  of  20  or  25  miles  north  from  ITeosho 
Palls,  George  B.  Smith  owned  2  cows.  Abont  Febmar>^  1  one  became 
lame;  there  was  noticeable  slavering  and  loss  of  appetite  for  several 
lays.  This  cow  cidved  Febmary  29,  and  Dr.  Tmmbower  saw  her  March 
17,  when  the  calf  appeared  well  bnt  small.  The  cow  was  reduced  to  a 
skeleton.  Her  right  hind  leg  had  broken  off  half  way  between  the  fet- 
lock and  hock  joints,  carrying  with  it  the  lower  half  of  the  metatarsal 
booe.  The  left  hind  leg  was  separating  at  about  the  same  point.  One 
loe  of  the  left  fore  foot  was  coming  off  at  the  first  joint. 

Near  Hartford,  some  20  miles  northwest  of  Neosho  Falls  and  15  miles 

rest  of  HalPs  Summit,  was  the  farm  of  Mr.  O^Toole,  where  another  out- 

»rcak  of  disease  occurred,  showing  precisely  the  same  symptoms.    The 

.uimals  at  this  place  were  reported  to  have  been  killed  before  my  visit, 

I  consequently  I  did  not  see  the  herd.    Dr.  Wilhite,  as  I  was  ih- 

d,  thought  the  first  cases  api)eared  about  January  10.    The  first 

I         3  attacked  were  yearlings.    Soon  after  all  the  calves  became  £^- 

n«a  in  the  same  way.    Then  the  large  steers  in  the  feeding  pen  were 

ked. 

jsLOont  the  middle  of  March  the  governor  of  Kansas  sent  a  veteri- 

rian  to  investigate  a  disease  which  was  reported  to  exist  in  Osborne 

Mfonty.    According  to  verbal  information  which  I  received  from  the 

e  ofiBcers  while  at  Topeka,  this  disease  was  substantially  the  same 

a  mat  which  existed  at  Neosho  Falls.    The  distance  between  these  two 

tints  must  be  at  least  175  miles  in  a  direct  line. 

After  investigating  the  disease  in  the  neighborhood  of  Neosho  Falls, 

proceeded  as  directed  to  Kirksville,  Adair  County,  Missouri,  to  visit 

lerds  at  that  place  rei>orted  to  be  affected  with  foot-and-mouth  disease. 

)n  March  27  1  was  at  the  farm  of  William  Bragg,  who  lived  5  miles 

oath  of  Kirksville.    The  disease  in  this  section  was  lirst  noticed  here. 

later  6  other  herds,  within  a  radius  of  4  miles,  have  bad  atfectea 

Eds.    The  only  new  animal  introduced  on  the  Brag<;  farm  was  a 

I  bonglit  in  the  neighborhood  about  December  20.    This  was  one 

II  first  to  sicken,  but  there  was  no  disease  on  the  farm  from  which 

A  cow  that  had  been  purchased  a  month  oaiiior  sickened 
c  me  same  time.    This  was  in  the  latter  part  of  January.    The 
•  had  been  extremely  cold  early  in  January,  and  reached  10°  or 
lotir  zero  at  other  times  during  the  month. 

«      time  of  my  first  visit  there  were  4  animals  lying  in  the  stable. 

had  lost  a  hind  leg  from  about  half  way  between  the  hock  and 

Ints;  the  bones  had  separated  at  the  latter  joint  and  the  meta- 

I  protruded  half  its  length  beyond  the  flesh.    The  other  hind 

I      ing  at  the  fetlock  joint.    Six  inches  at  the  end  of  the  tail 

i>us,  and  was  being  separated  from  the  remainder  of  the 

I  were  a  number  of  abrasions  and  small  discolored  spots  in 
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the  mouth.  A  second  cow  had  a  healthy  month;  both  hind  feet  were 
lost  at  tlie  coronet,  and  the  tip  of  the  tail  was  gang^nons.  A  steor, 
probably  two  years  old,  had  lost  both  hind  feet  at  the  fetlock,  aboatn 
inch  of  the  tail  was  lifeless,  and  the  month  contained  a  nnmber  of  Mm 
and  discolorations.  A  second  steer  was  in  almost  precisely  the  suie 
condition.  A  third  steer  was  walking  around  the  yard,  very  lame,  and 
had  a  large  slough  of  the  tissues  on  the  posterior  surface  of  the  fetloek 
joint.  A  fourth  steer  in  the  i)asture  had  both  limbs  as  high  as  and  in- 
cluding the  fetlock  joint  stiff  and  cold.  Still  another  animal  was  hum 
in  the  hind  limb.  Seven  herds  within  a  radius  of  4  mUes  had  safltoei 
Six  abortions  were  reported. 

April  24  and  251  visited  a  number  of  the  diseased  herds  in  Effingham 
'and  adjoining  counties  in  Illinois.  The  farm  of  Lemuel  Fannoe  is  sita- 
ated  10  miles  northeast  of  Effingham  and  one  and  one-half  miles  ftom 
Montrose.  The  first  tases  appeared  in  the  latter  part  of  December,  and 
began  with  diarrhea  and  other  sighs  of  digestive  disturbance.*  There 
were  21  head  of  cattle  on  the  farm  and  no  new  ones  had  been  purchased 
at  the  time  of  or  immediately  preceding  the  outbreak.  Two  cows,  etch 
of  which  had  both  hind  legs  affected,  had  been  killed  before  my  vidt; 
1  steer  has  a  hind  limb  off  at  the  fetlock;  another  has  a  clear  line  of 
demarcation  formed  at  the  fetlock,  the  part  below  being  gangrenous;  a 
bull  has  lost  both  toes  from  one  foot  and  one  toe  from  the  other;  2  other 
animals  were  very  stiff.  One  steer  had  two  attacks  and  another  had 
three  attacks  of  lameness,  and  the  latter  entirely  recovered.  The  ani- 
mal that  was  first  to  suffer  still  had  sores,  t.  «.,  erosions  of  the  mnoou 
membrane  on  the  upper  lip  and  gums  exactly  like  those  which  I  eaw 
when  examining  the  aff'ected  cattle  at  Neosho  Falls  and  at  KirksviUe, 
though  four  months  had  elapsed  since  the  appearance  of  the  diaeaae. 
Some  of  the  sick  ones  had  slavered  and  smacked  the  lips,  showing  that 
the  mouth  was  quite  severely  affected. 

The  horses  on  this  farm  had  also  been  troubled  with  an  eruption  in 
the  mouths  which  had  caused  salivation  and  loud  smacking  of  t^ 
tongue  and  lips.  These  were  now  entirely  recovered,  though  alight 
evidences  of  the  sores  on  the  lii>s  were  still  visible.  The  horses  were 
seen  to  have  lost  appetite  in  January  or  early  in  February.  The  bat 
of  February  sores  were  observed  in  the  mouths,  and  it  was  six  weeia 
before  these  healed.  Only  one  hog  was  kept,  though  many  ot  tte 
neighbors'  hogs  had  been  continually  running  around  tha  pastorea. 
None  of  these  had  been  affected. 

Three  miles  north  and  1  mile  west  of  Mr.  Faunce^s  farmi  Mr.  Dulnoe 
had  yearlings  in  a  high,  dry  lot,  in  which  was  an  out-house  for  shidttr, 
parly  lilled  with  liay.  All  of  these  were  affected  and  all  recovered. 
There  were  here  IGO  head  of  cattle,  only  8  or  10  of  which,  all  told,  wm 
lame.  Ten  or  12  goats  were  running  with  the  cattle,  but  remained  wdl; 
the  two  places  mentioned  above  were  so  situated  on  different  roads  that 
there  was  little  if  any  passing  from  one  to  the  other,  and  thaoutlneaka 
were  therefore  independent  of  each  other. 

Other  cases  of  the  disease  occurred  on  the  farm  of  Mr.  John  Mason, 
who  lives  near  Wheeler  in  Jasper  County.  This  gentleman  owned  120 
head  of  cattle,  of  which  17  had  been  aff'ected.  Six  animals  were  so  bad 
that  they  had  been  killed;  2  others  remained,  one  of  which  had  lost  a 
foot,  and  the  second  one  would  lose  both  of  the  posterior  fleet  at  or 
ibove  the  fetlock ;  a  part  of  the  tail  of  this  one  was  also  gangronons. 
Nine  others  had  been  more  or  less  lame  but  had  lost  no  limbs.  On  this 
farm  and  in  close  prnximity  to  the  cattle  were  25  horses  and  mnlea,  100 
•ogs  and  40  sheep,  all  of  which  had  been  free  £rom  disease. 
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tc     1  of  Wheelaiy  a  single  fiftmily  oow  was  found  with  the  lower 

1     I  posterior  limbs  separating  as  a'  result  of  dry  gangrene. 

to  be  the  only  sick  animal  in  the  town. 

mg,  who  lives  G  or  8  miles  ^om  Effingham,  had  also  snfifered 

vaine  diseiise.    His  herd  consisted  of  45  young  cattle  and  6 

none  of  the  cows  were  aifected«  and  it  is  worthy  of  remark  here 

)y  had  been  fed  upon  hay  harvested  in  1882.    The  young  cattle 

1  upon  the  crop  of  1883,  and  of  these  8,  which  were  in  a  very  bad 

m  fironi  the  loss  of  their  limbs,  had  been  killed ;  two  others  were 

re  with  the  feet  off  at  the  fetlock.    About  half  of  the  45  young 

H*e  niore  or  less  affected.    There  were  60  sheep  and  a  number 

I  on  this  farm,  none  of  which  had  shown  any  signs  of  disease. 

tie  here  were  attacked  about  the  8th  of  January. 

3  farms  ai*e  mentioned  as  examples  of  what  had  occurred  at  sev- 

or  eigbteen  different  places  that  I  learned  of  within  a  radius  of 

from  Eilingham.    As  a  matter  of  great  interest  connected  with 

iject,  I  was  informed  by  a  number  of  people  that  there  had  been 

$r  number  of  abortions  among  mares,  and  more  cases  of  difficult 

Lion  during  the  past  winter  and  spring  than  was  ever  known 

r  herds  were  reported  on  good  authority  to  be  affected  in  the 
lanner  at  diff'erent  points  in  Missouri,  Illinois,  Iowa,  and  Col- 


3,  CONDITION,  SURROUNDINGS,  AND  CARE  OF  THE  ANIMALS. 

le  diseased  animals  on  the  farms  visited  by  me  were  stock  cattle 
nm  to  thin  condition.  Those  worst  affected,  in  which  one  or 
mbs  were  separating  as  a  consequence  of  dry  gangrene,  had 
ly  lost  much  Hesh  during  the  progress  of  the  disease.  There 
>  fat  cattle  on  any  of  these  farms.  At  Mr.  O'Toole's  it  was  said 
e  who  visited  tlie  place  the  fattening  cattle  were  attacked  as  well 
stock  cattle  and  calves. 

lost  of  the  farms  there  were  cattle  of  all  ages — calves,  yearlings, 

ir-olds,  three-year-olds,  and  cows.    The  calves  ancl  yearlings 

to  escape  in  a  greater  degree  than  the  older  cattle.    In  the 

3h  herd  were  20  calves  which  occupied  a  lot  throngli  which  the 

nimals  were  frequently  driven  to  water  and  into  wliich  some  of 

le  ones  were  placed.    This  lot  was  separated  by  an  open  fen(5e 

in  which  were  kept  the  worst  diseased  animals  of  the  herd, 

5  not  one  of  the  calves  suffered  in  the  least.    At  Pribbernow's 

i  yearlings  running  with  the  other  cattle,  and  from  wliich  the 

iffected  ones  were  only  separated  by  a  rail  fence,  and  all  of  these 

1.    At  B^eith's  were  2  young  calves  sucking  diseased  mothers, 

nselves  in  good  health.    Here  also  were  hogs  and  a  litter  of 

[8  running  in  the  same  lot  with  the  sick  cattle,  but  free  from 

of  disease.    At  Kirksville  sheep  had  been  running  with  the 

were  also  healthy.    In  Illinois,  sheep,  swine,  and  goats 

Hi  the  affected  herds  with  perfect  safety. 

»*Ar  has  undoubtedly  been  a  severe  one  upon  the  stock  of  the 

J,  and  the  cattle  were  consequently  somewhat  below  the 

ttiion  at  this  season  of  the  year.    The  appearance  of  the 

be  explained  by  this  fact,  however,  since  thousands  of 

)re  in  worse  condition  than  those  on  the  farms  in  ques- 

nhese  herds,  and  noticeably  that  of  Goodrich,  were  in 

average  condition  j  they  had  evidently  been  well  fed 
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There  was  notUing  in  the  surroundings  of  the  affected  animals  which 
would  explain  the  development  of  the  disease.  The  feeding  lots  io 
most  cases  were  unusuaU|r  dry.  and  the  disease  had  appeared  at  a  tune 
when  all  mud  was  frozen  solid.  The  soil  did  not  contaui  enough  idkali, 
even  at  Neosho  Falls,  to  make  it  at  ail  probable  that  this  could  have 
been  the  exciting  cause  of  the  disease.  As  is  usual  in  the  management 
of  cattle  at  the  West,  the  herds  were  without  shelter.  At  Keith's  the 
ciattlo  lots  were  in  a  ravine  protected  by  timber;  on  some  of  the  fiumg 
there  was  little  protection  of  any  kind.  Such  a  condition,  however,  is 
80  common  that  it  could  not  be  regarded  as  having  much  inflnenoein 
the  production  of  this  trouble.  All  of  the  affected  herds  seem  to  have 
received  ordinarily  good  care.  Keith  had  fed  some  of  his  cattle  shelled 
com  and  mowed  oats  in  addition  to  hay.  Pribbemo w  had  fed  his  year-  , 
lings  on  millet,  oats,  and  corn-fodder,  and  consequently  they  had  eaten 
less  hay.  Beard  had  fed  shocked  corn.  In  Illinois,  Keating  had  M 
liberally  on  corn.  On  most  of  the  farms  the  water  was  very  good,  but 
probably  deficient  during  the  cold  weather.  Keith  had  pum]^  water 
from  his  well ;  Goodrich's  cattle  drank  from  a  pond ;  Beard's  from  the 
river,  and  Pribbernow's  from  a  creek.  It  was  necessary  to  cut  holes 
through  the  ice  and  these  would  soon  freeze  over;  consequently,  it  may 
bo  admitted  that  in  most  cases  there  might  have  been  a  deficiency  it 
water. 

When  the  animals  first  became  lame  it  was  supposed  that  mad  had 
collected  between  the  toes,  and,  becoming  hard,  was  producing  irrita- 
tion. The  animals  .were  caught  and  their  feet  cleaned,  but  this  had  no 
effect  on  the  development  of  the  disease.  It  is  evident  that  the  ani- 
mals were  cared  for  as  well  as  is  ordinarily  the  case  in  this  section  of 
the  country,  and  that  the  slight  deficiency  of  water  and  the  exposnie 
to  cold  were  accessory  rather  than  the  exciting  cause  of  the  disease. 

SYMPTOMS  AND  CHARACTERS  OF  THE  DISBASE. 

The  first  symptoms  of  disease  in  the  Illinois  epizootic  were  diarrhea, 
lameness,  stiffoess  of  the  lower  joints  of  the  affected  limb,  and  coldnfiBS 
and  insensibility  of  the  same  parts.  In  Kansas  this  derangement  of 
the  digestive  apparatus  was  not  noticed.  At  all  the  places  visited,  how- 
ever, the  lesions  of  the  feet  were  of  a  common  charac;ter  and  were  pro- 
duced by  a  common  process.  In  the  more  severe  cases  a  constricted 
band  formed  around  the  limb  at  the  point  separating  the  gangrenooa 
from  the  living  flesh.  So  marked  was  this  constriction  that  some  of  the 
owners  looked  upon  it  as  the  initial  lesion  of  the  disease  and  cut  acrott 
it  with  a  knife  in  the  hoj)es  of  re-establishing  the  circulation;  Itis 
needless  to  say  that  this  hope  was  delusive,  since  the  j)art  below  the 
constriction  was  entirely  lifeless  before  this  was  formed.*  The  constrie- 
tion  was  the  first  st^p  in  the  effort  of  nature  to  rid  the  body  of  parte 
that  were  of  no  further  use  to  it. 

The  next  step  in  the  process  of  separation  was  a  crack  in  the  skin  at 
the  u])per  edge  of  the  band  of  constriction,  which  gradually  extended 
toward  the  center  of  the  limb,  the  softer  parts  dividing  first  andtha 
tendons  and  ligaments  resisting  much  longer.  Generally  this  separa^ 
tion  was  in  the  ^icinity  of  a  joint,  and  in  this  case,  as  the  lower  mem- 
bers of  the  limb  were  lost  a  comparatively  even  surface  was  left  vhich 
healed  readily.  Some  animals  lost  only  a  toe,  the  dividing  line  passing 
through  the  joint  between  the  os  pedis  and  oscoronw  ;  others  lost  both 
3he  o8  pediH  and  os  coronce ;  still  others  lost  the  three  lower  bones,  and 
iie  line  of  separation  passed  through  the  fetlock  joint,  while  in  tiia 
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\     366  the  line  of  constriction  formed  at  the  upper  third  of 
tL     1  bone  and  the  fleshy  parts  sloughed  off,  leaving  the  un- 
mwL  uone  protruding  for  more  than  half  its  length.    Plates  Y  and 
'.  are  drawings  made  from  limbs  which  I  secured  in  Kansas. 
[t  was  reported  by  some  of  the  veterinarians  that  small  vesicles  were 
iDcd  in  the  interdigital  space  and  about  the  coronet,  and  this  was 
abtless  true,  as  such  vesicles  are  not  uncommon  in  gangrene ;  but 
Mr  appearance  was  far  from  being  the  rule,  as  I  did  not  succeed  in 
(Uti^  a  single  one  in  all  the  animals  that  I  examined.    In  nearly  all 
the  cases,  whether  the  foot  was  affected  with  dry  gangrene  or  whether 
}ri^  had  been  simply  lameness  without  death  of  the  part,  the  skin  of 
;  interdigital  space  and  about  the  coronet  was  perfectly  preserveil. 
ere  was  loss  of  neither  epidermis  nor  hair,  as  there  certainly  would 
re  been  had  the  disease  commenced  by  a  superficial  inflammation  in 
•egion  and  extended  to  deeper  parts  of  the  foot  or  to  higher  parts 
lue  limb.    Indeed  there  were  no  abscesses,  no*  burrowing  of  pus,  no 
ation  about  the  feet,  wiiich  could  lead  one  for  a  moment  to  sap- 
that  the  cause  of  the  disease  had  commenced  its  action  externally 
I  extended  gradually  to  the  interior  of  the  limb.    On  the  other  hand, 
fact  that  the  skin  was  intact  in  the  gi^eat  majority  of  cases,  that  the 
t  was  cold  and  insensible  almost  from  the  first,  and  that  the  line  of 
aration  i)assed  entirely  through  the  limb,  removing  one  or  moi'e 
ilanges  as  completely  as  it  could  have  been  done  with  a  knife,  was 
icieut  -evidence  that  the  disease  had  an  internal  origin, 
lie  gangrene  was  not  confined  to  the  feet,  however,  for  in  Kansas, 
uri,  and  Illinois  there  were  individual  animals  which  were  losing 
'2  to  G  inches  of  the  lower  part  of  the  tail  by  exactly  the  same 
Jess.    The  portion  below  the  dividing  line  was  very  dry  aud  hard, 
le  the  line  itself  was  sharply  defined,  as  though  it  had  been  a  knife- 
With  the  greater  part  of  the  animals  affected  in  the  feet  a  careful 
nination  of  the  end  of  the  tail  revealed  a  slough  of  greater  or  less 
nt;  sometimes  it  w%is  simply  the  skin  at  the  tip  that  was  affected, 
oftener  one-half  inch,  1  inch  or  2  inches  would  be  found  discolored, 
iss,  and  dry.    In  a  very  few  ca«es  a  part  of  the  ear  was  found  in 
same  condition. 

le  of  the  most  interesting  features  of  the  enzootic,  because  it  had 

3een  heretofore  described,  was  the  implication  of  the  mucous  mem- 

e  of  the  mouth.    With  some  animals  this  was  limited  to  a  more  or 

difluse  red  discoloration,  \vithout  loss  of  substance.    More  fre- 

itly  there  were  circumscribed  dark  red  spots  or  patches,  from  a 

th  of  an  inch  to  an  inch  in  diameter.    Very  often  there  was  loss  of 

ance — erosions  from  a  third  to  a  half  inch  in  diameter.    Some  of 

veterinarians  reported  that  they  had  discovered  blisters  in  the 

^s,  and  it  is  not  unlikeh'  that  these  erosions  in  their  first  stages 

3  more  or  less  vesicular  in  character,  but  I  was  not  fortunate  enough 

I  them  in  this  stage  at  any  of  the  places  visited.    In  some  animals 

of  the  membrane  that  was  being  lost  was  still  attached  by 

in  others  it  was  entirely  removed,  but  in  no  case  did  I  see  any- 

nf        nature  of  a  vesicle.    N"one  of  the  erosions  presented  the 

f»  of  ulcers,  or  showed  any  considerable  infiammation.    They 

:*oolored,  the  borders  were  not  elevated,  and  the  surrounding 

were  neither  prominent  nor  injected.    It  appeared  to  be 

Icial  layer  of  the  membrane  that  was  involved. 

«r  animuls  a  lesion  of  a  different  character  was  observed 

.    In  these  cases  an  irregular  patch  of  mucous  membrane 

in  diameter  was  elevated,  corrugated  upon  its  surface, 
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hard,  insensible,  and  of  alight  color,  tinged  with  pink  and  yellow.  It 
seonied  to  be  a  circumscribed  gangrene  of  the  mucous  membrane,  the 
dead  parts  being  partially  decolorized  by  soaking  in  the.  fluids  of  fiie 
mouth. 

There  was  also  an  evident  irritation  of  the  mucous  membrane  of  the 
posterior  parts  of  the  alimentary  canal  and  organs  of  generation. 
That  covering  the  rectum  and  vagina  wa«  generally  red,  covered  with 
mucus,  and  presented  spots  denuded  of  the  epithelium.  In  Missonri 
six  cases  of  abortion  in  cows  were  reports,  and  in  Illinois  there  were 
many  cases  of  abortion' and  difficult  parturition  with  mares. 

The  con  stitutional  symptom  s  were  not  very  marked.  The  temperature 
of  the  animals  which  I  examined  was  about  normal,  with  the  exception 
of  a  few  from  which  one  or  more  limbs  were  sloughing  and  with  which 
there  was  suspicion  of  septic  poisoning.  Drs.  Holcombe  and  Tram- 
bower  observed  high  temperatures  (104  to  104.8  degrees)  in  some  cases 
in  the  early  stages  of  the  affection. 

In  those  animals  which  recovered  after  showing  lameness  there  wm 
no  loss  of  substance  or  inflammation  of  the  skin  as  would  have  resulted 
from  freezing  to  a  sufficient  depth  to  cause  lameness.  In  these  animals 
the  lameness  and  stiffness  of  the  lower  joints  were  the  only  symptoms 
of  the  disease  in  the  feet,  thoujxh  the  same  animals  frequently  showed 
erosions  in  the  mouths. 

EVIDENCE  POINTINa  TO  ERGOT  AS  THB  CAUSE.     * 

In  each  of  the  herds  which  I  visited,  with  the  single  exception  ot 
Beard's,  there  were  tyi)ical  cases  of  dry  gangrene  of  the  extremities, 
with  an  evident  preference  for  the  posterior  limbs.  In  the  most  severe 
cases  there  was  complete  death  of  the  leg  as  high  as  the  middle  por- 
tion of  the  metatarsal  bone.  This  dead  part  was  sharply  defined, 
first  by  a  constriction  and  later  by  a  crack  from  the  living  flesh  above, 
It  was  not  a  death  of  the  superficial  structures  alone,  but  the  skin, 
tendons,  and  bone  were  all  involved,  and  every  part  of  the  leg  be- 
low the  line  of  separation  just  referred  to  was  completely  lifeless.  A 
study  of  these  legs  showed  very  clearly  that  the  disease  had  not  begun 
at  the  hoof  or  in  the  interdigital  space  and  progressed  upward,  fortiiese 
parts  had  not  been  changed  by  disease  of  any  kind  previous  to  the  death 
of  the  whole  afl'ected  part,  which  had  evidently  occurr^  very  suddenly. 
To  my  mind  this  condition  made  it  very  plain  that  the  trouble  was  not 
the  result  of  any  disease  which  had  begun  in  the  interdigital  space,  or 
in  the  skin  around  the  coronet.  Tliere  could  be  no  mistaking  the  feet 
that  the  worst  affected  animals  presented  typical  cases  of  dry  gangrene, 
and  the  problem  to  be  solved  was  to  determine  which  of  the  conditions 
that  these  animals  were  subjected  to  would  satisfactorily  account  fertile 
enzootic.  When  we  turn  to  veterinary  literature  for  information  in  re- 
gard to  the  accepted  causes  of  dry  gangrene,  we  learn  that  there  are 
veiy  few  agencies  which  are  liable  to  affect  a  number  of  animals  at  a 
time  and  are  capable  of  producing  this  effect.  Compression,  bamin?) 
caustics,  plugging  of  blood-vessels,  and  ergot  about  completes  the  li»t 
of  those  that  would  be  at  all  likely  to  produce  dry  gangrene  in  yoong 
animals,  and  of  these  the  last  is  the  only  one  that  could  have  possibly 
been  instrumental  in  developing  the  outbreaks  in  the  West. 

The  ])eculiarities  of  the  disease  led  me  to  examine  the  feed  to  learn  if 
any  unusual  quantity  of  ergot  could  be  found.  The  result  of  this  ex- 
amination was  to  show  that  at  every  one  of  the  farms  where  the  dis- 
eased cattle  were  located^  hay  had  been  fed  whioh  contained  one  or 
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f  >tised  to  an  extreme  degree.    At  Keith's^  Beard's,  and 

1  lu  .Kansas,  there  was  a  large  proportion  of  wild  rye  (JSf  2y- 

,  variety  submuticus)  which  contained  an  extraordinary 

jy  oi     got.    In  many  heads  half  the  grains  and  in  other  heads 

grain  uad  been  replaced  by  the  fungns.    Garefal  weighings  of 

>ioagbt  to  Washington,  and  from  which  some  of  the  ergot  had 

lost  in   transit,  gave  in  one  case  12  per  cent.,  and  in  another 

.0  per  cent.,  as  the  proportion  of  ergot.    I^ow,  if  the  head  repre- 

one-half  the  weight  of  the  entire  plant,  from  5  to  6  per  cent,  of 

?eight  of  the  rye  mnst  have  been  ergot;  and  if  one-fifth  of  the 

of  the  hay  was  made  np  of  wild  rye,  then  a  20-ponnd  ration  of 

TV    Id  contain  abont  4  ounces  of  ergot. 

A8 18  alwnys  the  c:me  where  an  attempt  is  made  to  account  for  results 

hen  tbe  conditioi)8  affecting  these  have  not  been  intelligently  observed 

id  carefully  recorded  at  tbe  time.  We  found  some  apparent  discrepan- 

68  in  the  ergot  theory.    The  greater  part  of  these  have  been  explained 

i  remarkably  satisfactory  manner,  and  if  we  could  know  every  cir- 

tstance  connected  with  tlie  feeding  and  care  of  the  animals  for  thirty 

lorty  days  preceding  their  illness,  doubtless  the  most  critical  could 

)  satisfied  as  to  the  cause  of  the  disease  in  every  subject.    As  we  are 

mpelied,  however,  to  rely  upon  the  more  or  less  defective  memories 

the  owners  of  the  cattle,  who,  of  course,  did  not  make  their  observa* 

»n6  in  the  light  of  subsequent  developments,  we  must  accept  the 

nation  as  we  find  it  and  consider  ourselves  fortunate  if  a  connection 

a  be  trace<l  between  cause  and  effect  in  the  greater  part  of  the  cases. 

I  exact  estimate  could  not  be  made  of  the  quantity  of  ergot  in  a  given 

antit>  of  tlie  bay  in  Kansas,  but  the  weight  of  ergot  in  the  heads  of 

d  rye  indicated  this  very  closely.    The  head  shown  in  Plate  VII,  Fig- 

)  3,  is  a  good  representation  of  this  plant  as  it  existed  in  the  hay. 

^n  Missouri  the  hay  was  made  up  mostly  of  red  top  {Agrostis  vulgaris)^ 

t  also  contained  some  blue  grass  and  timothy.    The  red  top  and 

le  grass  contained  a  very  large  proportion  of  ergoted  grains,  and  an 

iasional  head  of  timothy  was  also  affected.    Figures  1, 2,  and  4,  Plate 

I,  are  drawings  from  specimens  of  these  grasses  taken  from  the  hay- 

xks  at  which  the  diseased  cattle  were  eating. 

[n  Illinois  the  hay  was  almost  entirely  composed  of  red  top,  and  this 

itained  a  relatively  large  amount  of  ergot.    Careful  weighings  of 

Bcimens  of  this  hay  and  the  ergot  which  it  contained,  from  two  of  the 

HTBt  affected  farms,  demonstrate  that  every  75  poimds  of  hay  contains 

)oand  of  ergot ;  or,  in  other  words,  an  animal  eating  20  pounds  daily 

this  hay  consumed  4.2  ounces  of  ergot.    Doubtless  this  quantity 

eht  1m*.  taken  daily  for  a  considerable  time  without  producing  appre- 

ie  (    3cts  under  some  conditions,  but  when  the  circulation  in  the 

I     ities  is  diminished  by  extremely  cold  weather,  and  when  in  ad- 

to  this  the  water  supply  is  limited  then  ergot  in  this  dose,  con- 

1  day  after  day,  becomes  very  dangerous. 

» I  examined  the  hay  on  a^oining  farms  where  no  disease  had 

d  I  found  a  very  much  smaller  proportion  of  ergot.    At  the 

n    n,  which  joins  Keith's,  one  might  examine  a  dozen  heads  of 

1        b  finding  a  grain  of  ergot,  and  the  same  was  tt  ue  of  hay  found 

rn  of  N"eosho  Falls.    In  Illinois,  at  two  farms,  I  saw  hay  of  the 

f  and  also  that  of  1883,  and  while  the  former  contained  some 

iter  Contained  a  greatly  increased  proportion.    It  had  been 

I    I      ople  here  that  the  red- top  hay  of  the  crop  of  1883,  for 

ned  reason,  was  greatly  inferior ;  that  animals  neither 

thrived  when  fed  upon  it,  and  it  sold  for  $3  a  ton  when 
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other  hay  would  bring  $10.  At  Keating's  the  aqimals  fed  on  the  hay 
of  1882  escaped  the  disease  entirely,  while  those  fed  niK>n  the  hay  har 
vested  in  1883  alone  suffered, 

Evidently  the  year  1883  was  a  favorable  one  for  the  prodnction  of 
ergot  over  a  very  large  area  of  the  Western  States,  but  the  local  condi- 
tions of  soil  and  situation  and  the  time  of  cutting  the  hay  had  a  very 
great  influence  on  its  develoi)ment.  All  of  the  ergoted  hay  of  ti^e 
affected  farms  in  Ivansas  was  cut  from  bottom  lands,  and  in  Missouri 
and  Illinois  it  was  grown  on  very  level  prairies  the  drainage  of  whidi 
was  very  imperfect.  Again,  the  early  cut  hay  was  comparatively  free, 
when  that  allowed  to  ripen  was  badly  affected. 

In  brief,  then,  our  reasons  for  considering  the  disease  to  be  ergotism 
were,  first,  the  character  of  the  lesions,  which  were  such  as  have  always 
been  ascribed  to  ergotism  in  the  past,  and  as  could  scarcely  be  produced 
in  so  many  animals  from  any  othdr  known  cause;  and,  secondly,  the 
extraordinary  ])roportion  of  ergot  found  in  the  food  of  the  animals  ou 
every  affected  i'ijnn. 

It  is  very  probable  that  the  cold  weather  had  a  considerable  influence 
in  developing  the  effects  of  the  ergot,  and  the  greater  part  of  the  oases 
were  first  noticed  during  or  soon  after  such  weather.  Many  cases  oc- 
curred soon  iii'titr  a  severe  ice  storm  or  sleet.  Again,  with  the  appear- 
ance of  mild(*r  weather  new  cases  ceased  to  appear,  although  the  same 
hay  was  still  being  fed.  The  two  or  three  new  cases  in  Missouri  were 
the  only  exceptions  to  this  statement. 

I  have  no  doubt,  therefore,  that  the  cases  which  I  investigated,  and 
the  similar  cases  which  occurred  about  the  same  time  in  other  localities, 
were  cases  of  ergotism.  Professor  Law,  of  Cornell  University,  Profes- 
sor Stalker,  of  tlie  Iowa  Agricultural  College,  and  Professor  FaviUe,of 
the  Colorado  Agiicultural  College,  have  seen  similar  cases  in  their  re- 
spective States,  and  concur  in  the  ox)inion  that  they  are  due  to  poison- 
iug  from  ergot. 

CHAllACTERS    WHICH    DISTINGUISH    THIS    DISEASB    PBOM  EPIZOOTIC 

APHTHA,   OR  FOOT-AND-MOUTH  DISEASE. 

Iliaiory, — The  foot-and-mouth  disease  of  Europe  is  a  specific  fever  whidi 
only  arises  by  contagion  from  other  affected  animals.  lu  the  whole  his- 
tory of  America  there  have  been  no  spontaneous  outbreaks  of  this  disease, 
and  in  Eiiroi)e  the  conviction  is  growing  stronger  every  year  that  it  has 
no  other  cause  than  contagion.  We  may  accept  it,  therefore,  as  a  flBCt 
that  foot-and -mouth  disease  cannot  oe<;ur  in  the  United  States  except 
by  the  iutroduc^tion  of  virus  from  abroad. 

When  a  disease  having  some  resemblance  in  its  symptoms  to  foot-and- 
mouth  disease  is  found  in  the  interior  of  our  country,  more  than  a  thoa- 
sand  miles  I'rom  the  ]>orts  where  the  contagion  must  necessarily  he  in- 
troduced, it  bec'onios  a  matter  worthy  of  the  most  careful  consideratidi 
to  determine  if  there  was  any  means  hy  which  this  contagion  could 
have  been  transported  to  the  affected  herd.  When  a  contagious  dis- 
ease is  spread  broadcast  over  a  country  it  may  be  difficult  or  impossi- 
ble to  trace  many  outbreaks ;  not  so,  however,  with  a  single  outbr^ 

)roduced  by  so  virulent  a  contagion  as  that  of  the  disease  under  con- 
dderation.    In  sucli  a  case  it  would  be  remarkable  if  it  could  not  be 

raced. 
lu  the  present  instance  the  animals  of  the  affected  herds  had  been 

purchased  or  raised  in  the  neighborhood ;  no  foreign  animals  or  people 

iji(?  he«n  ^l7^/»Tl  the  farm  where  the  first  attacks  occurred.    Foreign  ait 
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ag  time  been  quarantined  at  the  sea-board  a  sufficient 

111  impossible  that  this  disease  oonld  have  been  carried  by 

BO  jai     West.    It  was  absolutely  impossible  to  find  any  satisfiac- 

b7  which  a  foreign  conta^on  could  have  been  introduced. 

xii  t  indication  seems  to  have  been  greaUy  neglected  in 

:  uxion  ine  nature  of  the  disease  in  Kansas.    It  was  said  if  this 

n         -mouth  disease  we  must  acknowledge  that  we  have  it,  whether 

L '       «  its  introduction  or  not.    Plausible  as  tiiis  reasoning  may 

)  must  admit  that  it  is  not  always  an  easy  matter  to  diagnose  a 

off-hand  firom  its  superficial  characters.    And  in  tiie  diagnosis 

1 4  [ious  diseases  we  must  remember  that  the  symptoms  are  but 

I  expression  of  the  effects  of  the  virus,  and  that  these  symptoms 

)  simulated  more  or  less  closely  by  other  agencies  acting  upon 

iimal  economy. 

J     I  history  of  the  origin  of  any  disease  believed  to  be  contagious  is, 

most  important  part  of  the  evidence  to  be  taken  into  considera- 

:bre  a  diagnosis  is  reached.    We  may  take  contagious  pleuro- 

»ma  for  example.    Many  cases  of  this  disease  resemble  so  closely 

ID        oos  inflammations  of  the  respiratory  organs  in  cattle  tiiat  it  is 

om      r  necessary  before  a  diagnosis  can  be  reached  to  inquire  if  the 

ou8  pleuro-pneumonia  has  been  introduced  or  if  the  malady  occur- 

fl     1     leously.    The  same  principle  holds  good  to  a  greater  or  less 

I    iii     ui  other  diseases,  and  it  may  be  safely  asserted  that  when  tiie 

nry  aoes  not  receive  proper  consideration  many  mistakes  will  be 

t       otherwise  might  be  avoided. 

iM     agtousness. — ^The  vims  of  foot-and-mouth  disease  is  one  of  the  most 

ve  contagions  known.    The  period  which  elapses  between  exposure 

he  appearance  of  the  first  symptoms  of  the  disease  is,  as  a  rule, 

two  or  three  days;  a  very  large  proportion  of  exx>osed  animals  be- 

sed,  and  the  plague  spreads  rapidly  from  farm  to  farm.    As 

I     ii;  oi  these  characters,  within  a  week  after  the  introduction  of 

wHrand-mouth  disease  into  a  herd  nearly  every  animal  in  that  herd 

m  unmistakable  evidences  of  having  contracted  it.    A  very  small 

Dn  of  the  animals  may  resist  the  contagion,  but  this  proportion 

auca  less  than  with  most  other  contagions  diseases,  and  is  so  small 

It  does  not  affect  the  rule  just  mentioned. 

disease  at  Neosho  Falls  showed  very  different  characters  from 

GkK>drich's  herd  suffered  in  the  largest  proportion,  65  out  of  96, 

per  cent.,  being  more  or  less  affectra.     The  first  case  here 

ed  Januaiy  10,  and  no  others  until  February  15,  or  more  than 

k       th  later.    After  this  new  cases  continued  to  develop  for  two  or 

ireeks.    But  in  a  lot  adjoining  that  in  which  the  sick  cattle 

placed  there  were  20  calves,  which  remained  entirely  free  from 

The  isolation  of  these  calves  was  not  sufficient  to  hold  foot- 

tih  disease  in  check  for  a  single  day;  it  was  even  said  that  the 

d  had  been  driven  through  tiie  calf  lot  to  water,  and  that  some 

smaller  ones,  when  attack^,  were  placed  with  the  calves. 

«i     dth's  74  out  of  a  total  of  118,  or  63  per  cent,  were  affected. 

L  of  the  first  week  but  20  or  30  head  had  been  attacked,  and 

dme  new  cases  continued  to  appear  until  March,  or  during 

iif  two  months.    Here  also  it  is  to  be  remembered  that  in  a 

Js  separated  from  the  sick  ones  by  a  simple  rail  fence 

•  apx>earance  of  disease  until  two  months  after  it  had  at- 

ifst  lot    Hogs  were  running  in  the  lot  with  the  worst  cattle; 

the  blood  of  the  slaughtered  ones  and  nibbled  at  the 

nut  they  did  not  suffer  in  the  least    A  sow  had  brought 


226  REPORT   OF   THE   COMMISSIONER  OF  AOUCULTUHE. 

forth  a  litter  of  pigs  in  a  shed  which  forms  a  part  of  the  indlosui^aiid 
these  were  doin^  well.  Two  ealven  virere  sacking  mothers  under  Ite 
inflneuce  of  the  disease  but  were  themselves  in  g(K>d  health. 

At  Pribbernow's  ouly  8  per  cent,  of  the  animals  had  been  attsefced, 
and  among  a  lot  of  54  yearlings  ranning  with  the  other  cattle  there  wis 
not  one  case  of  disease. 

At  Beard's,  in  a  herd  of  75,  the  first  animal  was  lame  a  week  beflNm 
the  second  was  affected ;  and  then  another  week  passed  before  the 
others  showed  any  symptoms.  Here  only  6  i>6r  cent,  of  the  cattle  on 
the  farm  were  attacked,  and  one  died  within  twenty  hours  fix>m  tiieap* 
pearance  of  the  first  symptoms. 

At  Kirksville  the  proportion  of  animals  that  soffered  was  not  del- 
nitely  ascertained,  but  tiiere  was  no  evidence  of  contagion,  and  sheep 
running  with  the  aftected  cattle  remained  healthy. 

In  IlUnois,  on  the  Faunce  farm,  the  horses  suffered  fix)     i     sn 
in  tibe  mouth.    The  exact  nature  of  this  disease  it  was  «  lO 

ascertain  at  the  time  of  my  visit.    It  may  be  remarked,  howevw. 
horses  seldom  suffer  from  foot-and-mouth  disease^  and  tl  u 

only  case  which  came  under  my  notice  on  any  of  the 
where  any  other  animals  than  cattle  showed  symptoi     c       i    »  « 
suspected  to  be  in  any  way  connected  with  the  disei  tc       ^ 

In  this  instance  the  eruption  in  the  horses'  mouths  cou         .ii       e  re- 
sembled foot-and-mouth  disease  very  closely,  1      it  r         a      ac 
six  weeks,  or  three  times  the  period  of  the  Ian      dis       3.    Heie 
neighbors'  hogs  which  were  running  around  the  i  to  c 

any  disease  or  to  carry  it  to  other  &rms. 

At  Mr.  Mason's  there  was  still  more  striking  evil    loe      i     w 
the  disease  was  very  different  from  epizootic  aphtha,    v  t     1 

and  40  sheep  had  been  exposed,  and  not  one  sufEeredL    vraiij  xi  u 
animals  out  of  120,  or  about  15  per  cent,  showed  any  sij       of 
ease.    At  Keating's,  60  sheep  and  a  number  of  hogs  werb     p      t 
all  remained  well.    At  Dubroc's,  goats  were  exp<      1  with    Li 

The  disease,  therefore,  did  not  resemble  fbot-anu         bh  c 
in  the  proportion  of  the  animals  attacked  or  its : 
attacking  other  species  of  animals  than  cattle. 

Occurrence  at  the  same  time  on  uidelf  ieparated  furm$4  .H  1 
mouth  disease  had  been  introduced  into  the  heaurt  of  the  <      i     r 
of  the  extraordinary  ways  which  were  offered  to  explain  i 
we  surely  cannot  conceiv^  of  its  being  brought  to  so  n      r  v       s 
arated  points  at  about  the  same  time,  especially  where  u    :e  m 
no  communication  between  these  places.    In  Kansas  tl    re       « 
Keith,  Goodrich,  and  Beard  herds  which  might  be  grou    d 
14  miles  from  these  was  the  Pribbemow  h^;  20  milea  h  j 

these  was  the  cow  at  Hall's  Summit;  across  anot     r  sp    « 
miles  was  the  O'Toole  herd ;  then  it  was  necessary  to  ii     rel  ni      f 
miles  to  reach  the  Osborne  County  cases.    Again,  the  sai    >  d 
doubtedly  existed  at  several  points  in  Iowa,  nii    is,      id  u 

There  had  been  no  communication  between  th<      p  x  ant 

assumed  that  they  were  the  result  of  a  foreign  cou         i  iii . > 
sary  to  conclude  that  a  considerable  number  of  inu*      ident 
ions  of  this  had  occurred  at  very  nearly  the  same  tiuue.    This 
tion,  in  view  of  the  difficulties  in  the  way  of  introducing  a  i 
h^  interior  of  the  country,  and  the  impossibility  of  trtM^ng  ou      d 
luction  at  this  time,  was  so  improbable  that  it  could  aoan    \y      wi- 
niftAH  A^-^n  if  all  oth^r  evidence  had  pointed  to  foot-and-moui.n 
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§4  ^--*The  Bymptoms  of  foot-and-mouth  disease 

{  .    The  oonstitational  Bymptoms  are  loss  of 

iierature,  and  other  signs  oommon  to  fevers. 

CO         in  an  eruption  of  blisters  in  the  mouth,  be- 

.  outt     i    ronet,  and  on  the  adder  and  teats.    In  order 

Xiie  difference  in  symptoms  between  the  rooent  disease  iu 

1  i  and  foot-and-mouth  disease,  it  is  necessary  to  ex- 

a  of  uiose  points  separately. 

ndl  sjfmftoms, — ^In  foot-and-mouth  disease  there  is  usu- 

f  luisrease  of  temperature,  reaching  from  104^  to  107<>. 

ij     IB       temperature,  as  a  rule,  did  not  exceed  what  might 

exiwcted  in  health.    Some  of  the  perfectly  healthy  year- 

ratnre  of  W3^j  while  that  of  most  of  the  sick  ones  was 

i       p     tc    One  of  the  steers  in  the  early  stages  of  disease  at 

I    [>w«u  104.4^  on  March  9,  which  was  about  the  highest  point 

L  by  any.    In  foot-and-mouth  disease  there  is  loss  of  appetite  and 

r  (lowing,  but  here  the  universal  testimony  was  that  the 

liau  T      ft     d  good  thronghont  and  there  was  no  trouble  in 

or  iif     lowing.    In  Illinois  there  were  marked  symptoms  of 

I        rbi    se,  and  the  disease  was  ushered  in  by  diarrhea. 

■4      . — In  foot-and-mouth  disease  there  is  an  eruption 

on  like  mucous  memtoanes  of  the  lips,  gpams,  tongue,  and 

udi  are  numerous  and  painful.    Often  they  unite  with  each 

\ma  large  patches,  firom  which  the  covering  becomes  detached, 

ueerous  patches  of  a  bright  red  color  and  of  great  sensitiveness. 

ist  impossible  for  animals  in  this  condition  to  eat  hay  or  other 

it  is  necessary  to  support  them  with  gruel.    Such  animals 

jiig  a  i>eculiar  and  rather  loud  smacking  noise  with  the  lips 

« grinding  the  teeth  and  slavering  profbi^y.    In  Kansas  the 

ptoms  were  much  less  severe  t£an  this,  but  two  or  three 

»     are  repor     I  to  have  had  any  salivation  or  any  difficulty  in 

I     .    &<     3  0I      imouthspresentederosions,  which  were  mostly 

I  ,1    1  without  any  appearance  of  ulceration.    I  did 

0  DUB    \  out  a  few  of  tiiese  were  reported  by  those  who 
»  ui^rds  w,  I     earlier  date.    The  lesions  which  I  saw  in  the 

1  to  be  due  rather  to  a  softening  of  the  mucous  membrane 
<          ion;  and  I  was  assured  that  the  appearances  did  not 

uy  at  the  time  of  my  visit  from  what  they  were  when  the 

I  fi      saw  them.    In  one  or  two  animals  there  were  large 

u     cened  mucous  membrane  of  a  yellowish  color,  hard  and 

w         di.    Healthy  herds  in^tiie  vicinity  were  visited,  and  in 

ot  tnese  cattle  were  found  discolorations  and  erosions  very 

»ugh  less  extensive  than,  those  seen  in  the  sick  ones.    In 

>f  the  cattle  had  the  mouths  involved  to  a  greater  degree 

'XI     f  in  Kansas,  but  others  with  equally  bad  feet  had  per- 

mouths.    Here  I  saw  pieces  of  mucous  membrane  beconi- 

»  but  no  blisters.    Figures  1  and  2,  Plate  X,  show  the 

condition  of  the  ulcers  in  the  real  foot-and-mouth  dis- 

[Uinois  still  had  erosions  in  their  mouths  as  la);e  as  April 

ntical  in  appearance  with  those  I  saw  in  Kansas.    The 

came  down  with  the  disease  on  the  Faunce  farm,  and 

ntly  been  affected  about  four  months,  showed  these 

myanimalsIsawinEjmsas.  In  foot-and-mouth  dis- 

»pears  in  from  two  to  three  weeks^  and  theanimal 

lore  proceeding  to  Kansas  and  Illmois  the  second 
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time,  I  visited  the  herds  at  Portland,  Me.,  whioh  had  been  aflSsoted  vith 
ibot-aud-moath  disease.  The  oontrast  was  very  striking.  Alttumgti  fto 
cattle  in  Maine  had  not  showed  the  disease  until  the  second  wedi  in 
Febraary,  they  were  on  the  16th  of  April  in  apparently  good  health. 
There  were  no  longer  any  sores  in  the  mouths  or  on  the  feet.  A  week 
later  than  this  I  found  cattle  in  Illinois  that  sickened  in  December  tuod 
still  had  as  marked  mouth  symptoms  as  could  be  found  in  any  of  the 
Western  herds. 

The  feet  symptoms. — ^The  interdigitsd  spaces  and  the  coronet  are  Hie 
seat  of  the  eruption  in  foot-and-mouth  disease.    Ifot  only  is  there  red- 
ness, heat,  and  swelling  in  these  parts,  but  there  is  formation  of  blister 
loss  of  epithelium,  and  a  secretion  m>m  the  whole  affected  suiflwe  or 
the  skin.    The  appearance  of  the  feet  with  sheep  and  cattle  having  fhb 
disease  is  shown  in  Figs.  1,  2,  and  3,  Plate  EK.    Sometimes  absMSM 
form  beneath  the  horn,  from  which  the  pus  may  burrow  and  cause  flie 
loss  of  the  hoo£3,  or  even  affect  the  ligaments  and  joints.    But  severe 
complications  in  the  region  of  the  foot  do  not  occur  ezeept  ftom  fliis 
cause.    With  the  cattle  which  I  visited,  the  fbet  presented  a  veiy  dif- 
ferent appearance.    Some  of  the  limbs  were  separating,  as  a  eonee- 
quence  of  diy  gangrene,  half  way  between  the  Hetlook  ai^  hook  jourtl^ 
with  the  skin  of  the  foot  still  in  perfect  condition,  thou^  dead.   In 
others  the  separation  occurred  at  the  feflock,  and  in  many  othecs  «t  the 
joints  below,  but  not  as  a  consequence  of  the  burrowing  <tf  pus.  fii- 
deed,  very  little  pus  was  to  beseen  in  any  of  the  feet.    It  is  not  raietb 
see  tne  horn  of  one  or  both  toes  lost  in  foot-and-mouth  diaeaaOi  but  it 
would  be  remarkable  for  the  whole  toe^  including  the  bcoie,  to  sbmi^ 
off,  as  occurred  so  frequentiy  here.    I  did  not  see  a  ease  where  the  hoot 
was  lost  without  a  loss  of  the  bone  at  the  same  time.    The  comniBto 
death  of  the  foot  to  the  fetiock,  or  ev^i  higher,  as  occurred  in  all  Jtlie 
worst  cases  in  the  West,  is  altogether  unheard  of  in  foot-and-moothdii^ 
ease.    WhUe  there  was  redness,  heat,  and  swelling  above  tiie Vsmd 
separation,  I  saw  no  appearance  of  blisters  between  the  toes  <»  anxmid 
the  coronet.    A  large  proportion  of  the  affected  animalB  were  siM^ 
lame,  and  had  neither  blisters  nor  sores  about  the  fbet.    Flnalb:,  vji^ 
disease  was  generally  confined  to  the  hind  feet,  or,  If  it  attaomft 
forefoot,  it  was  only  after  both  hind  ones  were  affected.    Foofrnod* 
mouth  disease  has  no  such  decided  preference  for  tibe  postecjor  ttdM? 
ities. 

The  erwption  on  the  udder. — ^In  only  one  case  that  I  have  heard  of  k 
the  West  was  there  any  appearance  of  an  eruption  on  the  odder  eC  tte 
affected  cow.  This  was  a  cow  belonging  to  Mr.  Keith,  the  young  eitf  ^ 
which  died,  as  was  supposed  from  the  effects  of  the  disease  eontnetiii 
from  its  mother.  I  am  unable  to  account  for  tiie  BoxeB  which  evidentjiir 
existed  on  the  udder  of  this  cow,  not  having  seen  her  until  they  w«e 
nearly  healed.  There  is  also  considerable  doubt  as  to  the  eMm.at  |he 
calf's  death.  Certain  it  is  that  an  eruption  of  blisters  on  the  udte  is 
an  extremely  common  occurrence  in  foot-and-mouth  disc^ase  (Fig.  if 
Plate  X).  In  the  West,  however,  a  considerable  number  of  eowa  nve 
affected,  and  but  one  had  any  symptoms  of  this  kind. 

Be  viewing  these  symptoms,  we  can  see  that  the  disease  whidlIlp^ 
estigated  had  few  if  any  characteris  in  common  with  fbofe^nd-HMlrtl 
disease.  Among  the  whole  number  there  was  not  a  single  animal  wliA 
^resented  the  typical  characters  of  this  plague.  There  did  not  eppfli^ 
o  be  a  single  animal  which  presented  even  the  typical  month  sspaptM^* 
•r  ti««^  tvp^'*^  fAAt  nvmptoms  of  that  disease.    The  hist(»y,  the  mitHHf 
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f    <  symptoms,  everything  connected  with  the  disease^  led  us  to 
therefore,  that  it  coi2d  not  be  the  contagions  foot-and-month 


LOTBBS  which  DISTINaUISH  THIS  DISEASE  FROM  FOUL-IN-THE- 

FOOT. 

The  disease  known  as  foul-in-the-footy  and  often  called  foot-rot,  has 

B  origin  in  the  skin  of  the  interdigital  space.    It  begins  as  a  snperfi- 

1  inflammation,  which  is  followed  by  slonghing,  ulceration,  suppnra- 

i      the  burrowing  of  pus,  and  the  formation  of  sinuses.    By  this  pro- 

the  disease  may  gradually  extend  beneath  the  horn  of  the  toes  and 

I  the  deeper  parts  of  the  foot,  until  the  tendons,  bones,  ligaments, 

na  articulations  are  involved.    In  extreme  cases  it  may  even  extend 

>  or  above  the  fetlock  joint.    Steel,  in  his  new  work  on  the  '^  Diseases 

F  the  Ox,"  sums  up  this  characteristic  of  the  disease  as  follows : 

Thns  the  pathological  conditions  of  this  disease  are,  at  first,  the  existence  of  inflam- 
laHon  in  the  interdigital  substance,  which  may  be  partially  removed  by  slonghing, 
len  tihe  presence  of  pus  beneath  the  hoof-horn,  boring  and  forming  simple  sinnses, 
filch  extend  ontwaras  and  burst  on  the  surface.  The  patient  is  very  lame,  and  the 
ta  are  separated  from  one  another  in  a  remarkable  manner. 

That  is,  foul  begins  between  the  toes,  forms  sores  there,  and  these 

irly  extend  by  ulceration  and  the  burrowing  of  pus.    I^either  in 

kj     as,  Missouri,  nor  Illinois  were  any  such  pathological  characters  as 

s  seen*    There  was  sudden  and  complete  death  of  a  toe  or  of  a  foot, 

r  m  SOI      cases  of  a  leg  as  high  as  the  hock  joint ; ,  the  disease  showed 

icy  to  extend,  but  was  limited  by  a  groo^  around  the  limb, 

rnicn  soon  became  a  crack,  and  the  affected  portion  was. sloughed  off. 

!here  was  no  burrowing  of  pus,  no  ulceration,  and  when  the  lifeless 

Knrtion  of  the  limb  had  separated,  the  stump  healed  as  readily  as  could 

expected.    The  disease  was  dry  gangrene  beyond  question,  and  dry 

igrene  is  not  produced  by  foul-in-the-foot. 

Aiiun,  those  who  so  confidently  pronoimced  the  disease  to  be  foul, 
OTcnrlooked  the  gangrene  of  the  tails,  which  was  present  in  a  Large  num- 
ber of  cases,  and  was  most  marked  in  those  animals  in  which  the  feet 
were  most  severely  affected. 

Fhially,  the  digestive  disturbance  and  the  lesions  in  the  mouths  were 
too  evidently  connected  with  the  disease  in  the  feet  to  be  left  entirely 
^t  of  consideration. 

It  is  surpri'^ing  that  two  diseases  having  such  different  symptoms 

i  be  confounded,  and  the  mistake  of  such  a  number  of  competent 

rinarians  can  only  be  explained  on  the  supposition  that  the  ex- 

lation  was  hurried  and  superficial,  and  that  ergotism  among  ani- 

I  has  received  but  little  attention  in  English-speaking  countries. 

BCTIONS  WHICH  HAVE  BEEN    TJBGED  AGAINST    THE    THEOEY   OP 

ERGOTISM  IN  KANSAS. 

we  first  diagnosed  the  disease  at  l^eosho  Falls  to  be  ergotism, 

>  met  by  the  objection  that  ergotism  could  not  occur  without 

the  food,  and  that  this  condition  did  not  exist  on  tiie  affected 

it  required  but  a  few  minutes  inspection  of  the  hay  racks,  how- 

i     '  the  most  skeptical  that  the  hay  at  Keith's,  Beard's,  ami 

34     ained  a  large  quantity  of  ergot  in  the  wild  rye  which 

1         >le  proportion  of  the  forage.    And  subsequent  ex- 

provea  its  existence  nearly  everywhere  that  this  disease 
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The  second  objection  was  that  er^ot  did  not  prodaoe  dry  gaDgreii6.in 
animals;  and  this  statement  has  been  repeated  again  and  again  hj 
Vrofessional  men  who  certainly  ought  to  have  known  better.  [Hieqao* 
tations  from  standard  authorities  as  to  the  effects  of  ergot  and  tlie 
historical  compilation  contained  in  other  sections  of  this  report  wiD  be 
sufficient,  I  believe,  to  sati^actorily  dispose  of  these  assertions. 

Again,  it  was  said  that  it  required  enormous  quantities  of  ergot  to 
produce  appreciable  effects  on  cattle,  and  even  if  it  could  in  that  case 
cause  dry  gangrene,  the  quantity  found  in  the  Kansas  hay  was  totally 
insufficient  to  account  for  these  results.    To  this  I  reply  that  ergot  in 
different  seasons  is  known  to  differ  widely  in  its  poisonous  qnalltias; 
that  certain  conditions,  such  as  extremely  cold  weather  and  defidency 
of  drinking  water,  undoubtedly  increase  its  effects  in  a  very  import^iat 
degree,  and  that,  finally,  we  do  not  know  how  much  is  actually  neees- 
sary  to  cause  dry  gangrene.    GareM  estimates  of  the  quantity  of  ergot 
in  the  hay  in  Illinois^  Missouri,  and  Kansas  show  that  tiiese  cattle  most 
have  taken  with  their  food  from  8  to  4  ounces  of  this  poiBon  eadi  dij. 
The  dose  of  ergot  recommended  by  standard  vetennary  anthorities  as 
safe  for  medicid  purposes  is  about  one  ounce  for  grown  animals,  but  it 
is  not  expected  that  this  would  be  used  for  more  than  one  or  two  dajs 
toffether.    The  diseased  cattle,  therefore,  had  tiA:en  from  three  to  ibor 
f im  doses  of  ergot  a  day,  and  continued  this  for  days  and  weeks.   C 
sidering  that  the  action  of  ergot  is  to  diminish  the  caliber  of  the  1 
vessels,  that  the  gangrene  ^  the  extremities  is  direoUy  t        1 
deficient  blood  supply,  and  that  atmon)heric  oold  also       s  » i 
tendency  in  this  Section ;  tihat,  in  addition  to  al}  this,  i      dxuuJmr 
places  were  frozen  over,  and  the  holes  that  were  cut  tni     gn  the  i 
were  only  kept  open  a  short  time  each  day,  it  would  app       t 
conditions  were  very  £avorabl0  for  the  development  of  ergoi^  po 

Then  it  was  reported  that  the  outbreak  in  Osbor     Ooun^  ^ 
tainly  the  same  disease,  and  that  the  cattle  had  Im  u     i      fi 

rye  and  consequently  could  not  get  ergot.   A  few  mquu        mouiiiiit 
the  fact,  however,  that  the  rye  pasture  had  only  been  lu  i         r 
weeks,  while  the  disease  had  appeared  at  least  six     «ks  p     i 
There  was  no  reliable  information  as  to  what  tl      »  <     tie 
eating  before  the  appearance  of  the  disease,  anu  tiie  i 

examined  by  any  competent  x>erson. 

"  If  this  disease  is  due  to  ergot  poison,'^  says  one  sreni      lan,  "wky 
then  is  tins  the  first  outbreak,  since  the  Kansas  fasti       \ 
same  kind  of  hay  to  their  cattle  from  the  first  settli         b  ot 
But  who  knows  that  they  have  ever  before  fed        c     cain       to  i 
ergot?    In  Europe  the  enzootics  of  ergotism  have  ab  u         ^v 
tnry  apart,  and  it  is  a  well  known  fact  that  it  is  only  in  uu 
that  these  enormous  quantities  of  ergot  are  produced,    xnen  "• 
it  be  known  that  this  is  the  first  outbreak  of  the  disease 
<Jattle  have  frequently  suffered  with  the  same  symptoms  in  jsi      »""m 
Peunsylvania,  Iowa,  and  Missouri,  and  why  not  also  in  Eiu        r        jO 
outside  of  the  immediate  vicinity  of  the  suffering  1  ) 

heard  of  the  outbreak  under  consideration  had  it  not  : 

taken  diagnosis  that  led  the  country  to  fear  the  preaen*  i 

"^ntagious  disease  t 

Again,  would  not  this  reasoning  apply  to  any       iw 
1  isease  as  well  as  to  ergot  ?    No  matter  what      in  u 

iiwih  an  outbreak  has  never  occurred  before  it      i    u      i        v 
»^a  much  fo^  *e,  "Why,  then,  is  tliis  the  first  oni  r- 

\T'»iTi*       bo  aqm*      TAT^flpTnq.n    gOCB  OU    tO   Say,    -  vU    Mt.  Qoodli 
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b    I  disease  pievailB,  the  lands  are  improvod  by  cultivation, 

ergotized  lye  in  his  hay.    Yet  out  of  %  cattle,  40  head 

uuik  are  reported  affected  with  the  disease.^  •  This  fact  was 

utmblesome  of  all  I  had  to  contend  with  in  making  my  diag- 

1 1  appreciated  its  importance  perhaps  as  much  as  my  critics 

u.  luk  ve  appreciated  it.    The  gentleman's  statement  is  not  absolutely 

nrrect,  however,  as  there  was  a  small  quantity  of  ergoted  rye  in  the 

';  still  there  was  so  much  less  than  was  seen  at  the  other  farms 

iX)     I     nt  impossible  to  explain  why  the  cattle  here  should  be  affected 

7      GO      greater  degree  than  elsewhere.    In  my  preliminary  report  I 

cp         a  this  by  saving  that  wild  rye  was  known  to  grow  in  patches, 

u     i  consequently,  hay  that  was  being  fed  at  one  time  could  not 

coaaidered  as  exactly  the  same  as  that  fed  three  months  before. 

apparent  discrepancy  in  this  case  has  since  been  explained,  how- 

» in  a  much  more  satisfEtctory  manner.    Some  time  last  fiul  Mr. 

tiodrich  bought  two  stacks  of  hay  of  Mr.  Keith,  and  it  was  this  hay 

he  had  b^n  feeding  to  his  cattle  up  to  the  time  of  the  outbreak  of 

disease.    When  this  &ict  was  learned  the  whole  matter  became  per- 

«iy  clear,  and  what  at  first  appeared  the  greatest  objection  to  the 

^eoiy  turned  out  to  be  one  of  its  strongest  supports. 
_^en  Mr.  Beard  is  mentioned  as  having  fed  75  head  of  cattle  all  win- 
hay  full  of  ergot,  and  escaped  witli  but  5  diseased  animals.    Mr. 
i      ij  however,  had  fed  his  cattle  twice  a  day  on  corn-fodder,  tiiat  is, 
uum  which  had  been  shocked  but  not  husked,  and  as  a  natural  con- 

BDce  his  cattle  ate  very  much  less  of  the  hay. 
- 1      mger  still  for  the  ergot  tbeoiy,  Mr.  Pribbemow  fed  195  cattle 
a  miuet  hay  and  coin-fodder,  and  he  has  14  of  his  young  stock  affected.'' 
[ere,  again,  the  zeal  of  the  gentleman  to  make  out  a  case  against  the 
ncot  theory  has  led  him  to  make  statements  which  are  not  correct. 
.  Pribbemow  had  some  very  badly  ergoted  hay,  which  he  showed  to 
,  and  told  me  that  he  had  been  feeding  it  to  his  cattle ;  and,  indeed, 
Here  was  plenty  of  evidence  that  this  was  the  case  from  the  condition 
f  the  feeding  yards  and  racks.    It  is  a  fact,  however,  that  54  yearlings 
rere  fed  on  millet  hay,  oats,  and  corn-fodder  in  addition  to  the  hay,  and 
iiat  not  one  of  these  was  affected.    The  older  cattle  had  been  fed  more 
xclnsivcly  on  the  hay,  and  it  was  among  them  alone  that  the  effect  ot 
ergot  was  seen.    These  facts  I  noted  down  as  they  were  related  to 
on  the  spot  by  Mr.  Pribbemow. 
•'Another  puzzle  is  presented  by  Mr.  Keith  buying  63  head  of  young 
I     :  from  Mr.  Davis  on  the  15th  of  December,  and  on  the  23d  nearly 
were  down  with  the  disease.    Keith's  hay  contains  ergotized  rye. 
vis  has  had  no  sickness  in  his  herd."    This  statement  is  also  very 
irrect,  and  yet  it  contains  a  reference  to  the  one  unsolved  difficulty 
Hmected  with  the  Kansas  outbreaks.    The  63  head  of  cattle  were  pur- 
December  10,  and  as  the  first  cases  of  sickness  on  this  farm  did 
ocxmr  until  the  23d  or  24th,  and  as  at  the  1st  of  January  there  were 
than  thirty  cases  all  told  on  the  farm,  it  is  plain  that  these  ani- 
uad  sufficient  time  to  contract  the  disease  after  their  purchase, 
difficulty  in  regard  to  the  ergot  theory  at  Keith's  was  in  connec- 
f^      lOther  lot  of  cattle  bought  about  the  15th  or  20th  of  Decem- 
9  lot  consisted  of  6  yearlings  and  2  cows,  some  of  which  Mr. 
rts  were  sick  within  three  days  and  all  within  eight  days, 
y  were  not  fed  upon  hay  during  that  time,  but  upon  mowed 
cB-foddci.    lie  admitted,  however,  that  there  was  probably 
jks  to  which  they  had  access.    There  was  much  doubt  as 
in  which  these  cattle  were  fii'st  seen  to  be  lame,  and  as  to 
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how  severely  tUey  were  affected.    It  is  also  impossible  to  say,  at  tibii 
time,  on  what  they  had  been  fed  previons  to  their  purchase.   Tbisdiffi 
culty,  however,  does  not  compare  with  that  felt  at  first  in  regard  to 
Goodrich  herd,  and  as  the  latter  was  satis&ctoiily  explained  at 
minute,  it  is  not  at  all  improbable  that  there  are  some  unknown  ii 
in  regard  to  the  8  cattle  in  question  that  would  explain  this  case  josi 
as  satisfactorily. 

I  have  reviewed  above  the  chief  objections  that  have  been  advanced 
to  show  that  the  disease  in  Kansas  could  not  be  ergotism.    It  is  unne^ 
essary  to  add  that  they  are  mostly  of  the  nature  of  captious  criticif 
The  malady  had  been  pronounced  foot-and-mouth  disease  by  m 
foot-rot  or  foul  by  others,  and  these  gentlemen  found  it  desiraoie 
make  out  at  least  an  apparent  case  against  ergotism.    In  other  sect 
of  this  report  I  have  given  abundant  evidence  to  show  that  it  eoala  oe 
nothing  but  ergotism,  and  the  plates  herewith  presented,  which  wen 
carefully  prepared  by  a  competent  artist,  are  sufficient  to  prove  this 
beyond  doubt  to  any  one  who  understands  the  pathology  of  these  differ- 
ent diseases. 

THE  NATURE,   CHEMICAL  COMPOSITION,  AND  ACTION  OF  ERGOT. 

The  substance  known  as  ergot  is  one  of  the  stages  in  tlie  life  h     rv 
of  a  fimg!iis  which  has  been  named  Claviceps  purpurea.    The  term  er 
was  applied  to  it  by  the  French  from  its  fajicied  resemblance  to  tbe  e 
of  a  cock.    The  place  which  this  fungus  occupies  in  the  plati  of  n 
may  be  understood  from  the  following  table,  which  is  taken  princi]     ) 
from  the  classification  proposed  by  Sachs : 

E 

o 

1       Orom».  ClAM.  Orto.  ftuoilr. 


J3 


'Protophyta. 
ZyioaporeK. 

r^^tH^L^  5  Containint  Cbloropbya  (Atamyftw. 
I  ^■'^^•^'•^^  Without  CWoropliyU.    <  A«cidiomyc««c 
Vmc,^  Crjptofima.  <  Butdiomjrcetas. 

PhtBeroffaiiM. 


"TballophytM. ' 
Muscise*. 


DiacoayeatML     fCIaTkrcp*. 
gftiph— .  Cordyrepa. 

TabaracMP.  ByMothwisn 

PyrMMunycstM.  i  Fumato. 
UchcM.  PIwMpnra. 

Sphaerrila. 
.I^bonllMaiiL 


The  growth  of  the  daviceps  begins  by  the  germination  of  c  > 

spores  of  this  frmgus,  which  have  been  carried  by  currents  of  air  or  o 
means  to  the  flowers  of  the  grasses  favorable  for  its  development    C 
conidia  or  spores,  as  the  case  may  be,  germinate  in  contaict  with      ^ 
temal  surface  of  the  ovary  while  tMs  is  still  in  an  early  oi  its 

growth,  and  form  a  mycelium  which  penetrates  the  walls  oi  luv  ovarv 
and.  as  a  rule,  respects  only  the  summit.  It  thus  by  degrees  substito 
itself  in  place  of  the  tissue  of  the  ovary,  and,  consequently,  preserves  v 
a  considerable  extent  the  form  of  this  organ.  It  bears  on  its  sommi 
the  stigma,  while  its  external  coat  is  traversed  by  deep  grooves  aiH 
irregular  cavities.  (In  Plate  YIII,  Fig.  1,  is  seen  the  normal  ovary  c 
the  rye  plant ;  Fig.  2  shows  the  same  invaded  by  the  clavioeps.) 

In  this  stage  of  its  existence  it  has  been  called  the  sphaoelia.    Asi 
levelops  it  t^kes  entire  possession  of  the  ovary,  obliterating  its      i^ 
tnd  preventing  the  development  of  the  ovule.    The  ovule  may  be 
entirely  absent  or  it  may  be  present  in  an  imperfect  form,  but  do 
(evelop  into  a  seed.    The  mycelium  produces  at  the  surface  of  the  o 
V  large  number  of  oval  corpuscles,  which  are  called  conidia,  and  wmc 
ailing  upon  other  flowers  may  germinate  and  again  produce  the  m; 
jelium  or  sphacelia  form  of  the  fungus.    (PL  VIII,  Pig.  3,  which  iB 
*rns8-RActiou  of  ^lif  rkicrji.ry,  t^w  Called  sphacclia,  shows  these  oonid 
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Thesphaoeliay  however,  is  not  the  ergot  form  of  the  ftmgiis.  At  the  base 
•f  this  is  prodnced  a  hard  substance  with  a  black  or  dark  violet  surface, 
ind  white  or  grayish  within,  which  is  the  true  ergot  or  sclerotinm  stage 
of  tbeclaviceps  fungus.  In  the  earliest  period  of  the  development  of 
the  sclerotium  this  is  entirely  covered  by  the  sphacelia,  but  it  gradually 
increases  in  size  and  pushes  the  sphacelia  before  it  until  the  latter  is 
rais^  entirely  beyond  the  floral  glumes,  and  is  supported  on  its  summit 
(PI.  VIIT,  Figs.  4, 5, 6).  The  sclerotium,  or  ergot,  continues  to  increase  in 
size  and  length,  and  the  deformed  ovary  or  sphacelia  adheres  to  it  for  a 
long  time,  and  may  even  be  found  in  a  considerable  proportion  of  the 
specimens  as  seen  in  hay  or  mature  grain  after  curing.  In  these  the 
form  of  the  stigma  can  be  readily  made  out  in  most  cases  by  the  use  ot 
a  low  power  lens. 

Ergot  is  not  therefore  a  diseased  seed;  on  the  contrary,  it  develops 
entirely  below  the  ovary  and  prevents  the  formation  of  the  seed.  It  is 
^tirely  a  fungus  growth,  and  is  the  resting  stage  of  the  organism.  It 
contadus  little  or  no  starch,  and  its  microscopical  structure  is  that  of  the 
sclerotic  mycelia.  The  sclerotium  is  looked  upon  as  a  hard  compact 
ina^s  of  imperfectly  developed  mycelia.  It  apx)ears  to  be  about  a  montii 
from  the  time  the  fungus  invades  the  ovary  until  the  ergot  is  fully 
formed. 

The  ergot  is  tl^e  dormant  form  of  the  fungus,  and  remains  in  this  con- 

fUtion  until  autumn,  or  usually  until  the  next  spring.    If  at  this  time  it 

'9  in  contact  with  the  damp  ground  it  germinates  and  stromata  grow 

from  its  surface  (PI.  YIII,  Fig.  7).    These  consist  of  a  long  stalk  and  a 

Slobnlar  head,  and  become  perfect  fruiting  fungi.    In  the  head  a  large 

dumber  of  flask-shaped  perithecia  are  formed  (see  PI.  VIII,  Fig.  8), 

^hich  are  filled  from  the  bottom  with  a  number  of  asci  (PI.  VIII,  Fig.  9), 

^^h  of  which  contains  several  slender  filiform  spores  (Pi.  VIII,  Fig.  10). 

When  the  spores  reach  the  young  flowers  of  rye,  red  top  or  other 

pearly  allied  grasses,  tliey  germinate  and  form  a  mycelium  which 

^^vades  the  wall  of  the  ovary  and  again  produces  a  sphacelia.    With 

^hh  the  cycle  of  development  of  the  fungus  is  completed  and  we 

Ptt)bably  have  its  entire  life  history.    The  meteorological  conditions 

^H)6t  favorable  for  the  production  of  ergot  are  not  well  known.    It  has 

^oen  asserted  that  it  only  appears  in  large  quantities  in  rainy  seasons, 

^ut  others  believe  that  moisture  has  little  or  no  influence  on  its  devel- 

^ment    It  is  also  uncertain  whether  more  than  one  species  of  clavi- 

^^  is  concerned  in  the  production  of  ergot  in  the  different  varieties  of 

Silases.    The  ergot  of  the  red-top  hay  in  Missouri  and  Illinois  produced 

identical  effects  with  that  in  the  wild  rye  of  Kansas,  and  it  would 

^^Wefore  appear  that  the  physiological  effects  are  substantially  the 

^ttne  even  though  the  species  growing  upon  these  two  plants  may  be 

diftrent. 

Ae  grains  of  ergot  of  rye  are  from  half  an  inch  to  over  an  inch  in 

Ui,  and  from  one-fifteenth  to  one-sixth  of  an  inch  in  diameter ;  they 

nearly  cylindrical,  sometimes  slightly  ribbed  and  furrowed,  and  often 

a  irregular  fissures ;  they  are  curved,  and  taper  toward  the  ends. 

or  of  the  surface  varies  from  dark  violet  to  blue-black  or  black ; 

rior  is  white,  often  tinted  with  violet.    The  ergot  of  wild  rye, 

<:         and  red  top  has  the  same  general  appearance,  but  the 

}  smaller.    In  red  top  many  of  the  grains  are  so  small  that 

i    ly  recognized  with  difficulty  by  tiie  unaided  eye.    Some- 

uiste  is  pronounced  and  disagreeable ;  but  the  ergot  in  the 

Kansas,  where  the  outbreaks  of  disease  occurred^  was  al- 

in    '  without  taste,  and  certainly  was  in  no  sense  disagreea- 

I     ed, 
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Cfiemicdl  compositi(m.*-Ergot  is  a  very  complex  material  i  i  con 
Hi<l<'red  chemically,  and  althoap^li  it  haA  been  studied  by  man^ 
tent  (*Jicniisls,  there  m  yet  nmch  doubt  as  to  the  nature  of  a  nu  «r  o 
the  snbstiiiices  whicli  have  been  fonnd  in  it.  About  35  per  oeni;.  oj 
weight  consists  of  a  thick,  Anid,  fixed  oil,  which  is  now  believed  to  in 
without  medical  properties.  Two  non-crystallizable  alkaloids  have  beei 
describecl  and  called,  respectively,  ecbolina  and  ergotina ;  and  one  crys 
tallizable  which  has  been  designated  as  ergotinine. 

Scley'otic,  ergotio,  andfuscoscl&f'otb^c  acids  have  been  isolated.  Then 
is  also  a  question  of  a  peculiar  aminoniacal  base  variously  stated  tobi 
methylamin€y  trimethylamine^  and  propylamia.  A  mucilaginous  nb 
stance  called  acleromudn  and  several  other  products  of  doubtful  BatoK 
iiavebeen  recognized.  It  has  not  yet  been  demonstrated  which  of  tiMH 
bodies  constitutes  the  active  principle  of  the  drug,  or  whether  the  phf! 
iological  effect  may  not  be  due  to  a  number  acting  together. 

The  one  point  on  which  most  of  those  who  have  studied  ergot 
agreed  is  tiiat  water  extracts  the  medical  properties,  and  tJiis  » 
be  about  the  extent  of  our  reliable  information  in  regard  to  thisc 
ment  of  the  subject. 

Tlie  action  of  ergot  on  the  animal  body, — ^The  action  of  this  pc 
large  doses  is  very  clearly  given  in  the  following  extract  from  i     fl 
0.  Wood's  Treatise  on  Therapeutics,  Materia  Medica  and  Toxico 

According  to  Diez  [quoted  hj  Stille],  the  principal  effects  of  poisonoiu  doses  of  «i|i 
are  in  the  lower  aniuials  profuse  salivation,  yomiting,  dilatation  of  the  pvpili^livi 
ried  breathing,  fiequotkt  pulse,  cries,  txembling,  staffs^ngy  paraplegia,  sooMtiM 
diarrhea,  sometiinoA  coikstipation,  prostration,  argent  thirst,  oonYulaioiis,*  andde 
Mr.  Samuel  A.  Wright,  in  a  series  of  experiments  {Edinbutyh  Med.  and  Swrg,  J9^°^ 
Oct.,  18i^,  vol.  lii),  not^d,  when  the  medicine  was  given  oy  the  month,  syiBf 
similar  to  those  just  spoken  of;  tho  paralysis  was  mnch  more  marked  than  tiieap 
Late  in  the  poisoning,  tho  lieart's  action  became  irregular  and  intermittent,  aou  ■ 
pulsations,  which  had  been  rapid,  i;:rew  slow  and  feeble.    In  some  cases  the  spedi 
senses  soemod  to  W  destroyed,  and  coldness  of  the  surface  was  a  very  proDunfli 
symptom.     Mr.  W!i;;Iu  also  injectod  a  strong  infusion  of  the  drug  directlyinto  tl 
torrent  or  tiii-  ciri-ulariiin.    Death  was  in  some  cases  prodaoed  in  nine  mini       tk 
symj^tont^  i>iin«r  iiiiiiif<ii;it(^  dilatation  of  the  pu]^,  great  increase  in  the  ratr       t 
carduac  ])i!l:sations,  ]iara!y4l8,aiul  convulsions.     When  the  fatal  resnlt  was  not 
about  in  bo  sliort  a  space,  great  anzesthesia  of  the  surface  was  noted  a  cooii        ^ 
time  before  dcatli ;  coldness  of  the  surface  and  paralysis  of  the  special  se 
also  present  in  uoniii  cases.    In  Dr.  Kersch's  experiments  {BM§  Memw.y  Tw  ^^"' 
the  concentrat4Ml  infusion  was  injected  into  the  Jugular  vein ;  the  ooldnein  of  1 
face  was  especially  noted,  and  also  great  muscular  rigidity.    Upon  labite^  aoun*/- 
to  the  researches  of  Wright,  erpjot  acts  very  feebly.    In  birds,  as  represented 
chickens,  turkeys,  and  pigeons,  it  causes  symptoms  analogous  to  those  prodaosb  i 
mammals,  as  is  testified  by  Tessit  r  and  by  Gross,  both  quoted  by  Stiile,  and  by  Bv 
jean  (Traiid  de  V Ergot  de  SeiglCj  Paris,  1845.) 

The  above  summary  of  the  general  symptoms  caused  bypoisonooa  do      off 
shows  that  the  phenomena  are  mainly  paralytic  in  their  nature:  bnti  a^ 
enonnous  amount  has  been  written  about  the  drug,  we  have  very  little  faiv-- 
to  the  immediate  causes  of  the  X)araly8i8.     Since  both  Wright  {loc.  oiUf  pp. 
and  Kohler  have  found  that  the  voluntary  muscles  are  not  affected  by  ergot,  a««» 
seem  that  the  nervous  system  must  bear  the  brunt  of  the  poison.    Eosene  Hand 
said  to  hav«.'  hIiowu  that  the  peripheral  nerves  are  not  afrected,  and  tike  experi> 
)f  Kohler  have  coulirmed  this  so  far  as  concerns  the  motor  nerves  and  the  wal     « 
ract  of  ergot,     lie  found,  however,  that  those  portions  of  the  drng  not  soluwi 
v^ater  appeared  to  increase  the  excitability  of  the  peripheral  efforant  nerriL  ft 
hat  upon  the  peripheral  sensory  nerves  both  portions  of  the  ergot  acted  M  aw 
tepressant.    On  the  whole,  it  is  probable  that  the  chief  action  of  the  drag  ii  fj^ 
*»e  nerve  centers. 

The  following  experiments  of  Tessier  also  indicate  the  acti' 
(II  the  ergot  poison  (Memoire  sur  les  effets  du  seigle  trgoii.    Jt 


Hoy.  de  Med.,  1777, 1778,  Paris  1780,  vol  ii,  pp.  587-«15): 
'^heae  experiments  were  iustitated  with  hygienic  pre 


(nan 


^pi.a:-'v  ••^ate-    iiat  convulsions  were  not  present  in  the  < 
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Of  two  dnoks  fed  upon  ergot^  one^  the  female,  died 

«43u       K.    It  bad  coiiHouiefl  one  onnce  and  three  draohmn  of 

J        )  T      a  large  violet  spot  ou  the  boak,  the  covering  epider- 

1  np  by  a  collection  of  dark,  fetid  blood.    The  male  died 

<iay8  with  the  beak  similarly  affected  |  there  was  also 

'  oi  one  wing  which  showed  two  regions  of  inflammation,  one 

d  and  the  other  on  the  flrat  phsuanx. .  It  had  consumed  2 

]     I  6  drachms  of  ergot.     A  turkey  was  fed  8  ounces  ii 

oi  ergot  within  twenty-two  days.     The  autopsy  revealed 

.tion  about  the  beak,  but  none  of  the  feet  and  wings,    A  jAg 

\  old  died  at  the  end  of  twenty-three  days  after  receiving  1 

■      12  i     ices  of  ergot.    The  autopsy  revealed  swelling  of  the 

es       aiiy  at  articulations,  which  were  a  reddish  violet  color. 

I  w     >  livid,  there  was  gangrene  of  one  side  of  the  head  and 

in     -nei  inflammatory  lesions.    The  articulations  of  the  feet 

I  being  uncovered  there  was  seen,  particularly  with  the  pos- 

im  thick,  black,  and  fetid  liquid.    The  animal  previous  to 

en     lie  to  support  itself  better  on  its  fore  than  on  its  hind 

^  six-months'  old  pig  died  after  being  fed  during  sixty-nine 

wo     tx>tal  of  22  x>punds  and  6  ounces  of  ergot.    The  autopsy  re- 

ous  internal  inflammatory  lesions,  several  violet  spots  Km 

Aind  legs,  the  end  of  the  tail  dark  violet,  and  ears  livid.   The 

phalanges  of  the  right  anterior  foot  were  gangrenous  and  dry, 

uy  near  the  articulations.    The  bones  themsdives  were  tinted 

The  same  parts  of  the  left  foot  were  gangrenous  but  not  so  &r 

,  as  the  bones  were  not  altered.    Upon  each  calcaneum  there 

id  spot,  larger  on  one  than  on  the  other.    During  life  there 

liiie  twentieth  day  a  purulent  discharge  ftom  two  cavities  in  tiie 

Dn  of  the  right  foot ;  these  were  soon  covered  with  a  crust. 

r      Guned  cold.    On  the  forty-second  day  the  corresx>ondinff 

I    •      b  anterior  leg  developed  a  tumor  which  by  the  fifty -eighth 

an  opea  sore.    Both  legs  were  cold  and  swollen,  dry^  in- 

\       portions  of  the  muscles  became  detached.    The  uumal 

iger  able  to  walk. 

^  cited  by  liead,  gave  to  a  small  male  pig  barley  mixed  with 

ihi  of  ei'got.    At  the  end  of  fifteen  days  the  legs  beoame  red, 

I     f  ellowish  and  fetid  humor,  the  skin  of  the  back  and  beneatii 

1  became  black  in  color.    This  food  was  continued  for  fifteen 

men  replaced  by  some  free  firom  ergot.    The  animal  died  four 

there  was  no  gangriMie  of  the  feet.    Bead  fed  a  pig  three 

for  fifteen  days  with  ergoted  wheat  mixed  with  bran. 

seized  the  left  ear  on  the  seventeenth  day  and  it  dropped  off. 

an     two  days  later  with  convulsions.    A  gangrenous  spot  was 

\     liver.    (A.  Tardy.    D^  rj@r^ttm,  Paris,  1858.) 

lu  his  Manual  of  Yeterinary  Sanitary  Science  and  Police, 

L  says :  ^<  The  ergot  on  rye,  wheat,  &c.,  has  also  given  rise 

15  oisi    se  in  man  and  animals,  including  birdSymarked  by 

ysis,  dry  gangrene  of  the  limbs,  loss  of  hair  and  horn, 

I  phenomena." 

in  his  Nowveam  TraitS  de  Matiire  MfdioaHe  de  TUrapma- 

cie  V&irinairesy  Paris.  186iS,  gives  the  following  de- 

tion  of  ergot  (pp.  448  to  450) : 

if  rye  should  be  divided  into  medioinal  and  torlo. 
action  tliat  ergot  of  lye  exeroises  on  the  natotal  lotlMeB  and 
UM  been  verv  little  studied  with  animals,  but  Mppaais  to  be 
«v  n  it  has  been  noticed  that  the  aqneona  eocniot  amtti 
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oapillaiy  hemorrhages  with  considerable  rapidity^  and  that  it  has  a  manifei*^' 
trmgent  action  on  dennde<l  tissues.    In  the  digestiye  tube  the  efiects  are  bnt 
marked  when  the  medicine  is  given  in  small  doses ;  it  is  only  when  the  qasntitt«. 
gested  are  considerable  that  vomiting  occurs  with  camivora  and  a  serious  iiiiti 
of  the  intestines  with  all  animals.    In  regard  to  the  dynamic  or  ^neral  effects  ^. 
dnoed  by  the  ergot  of  rye  in  medicinal  doses,  when  its  active  principles  bare  I 
absorbed,  they  are  almost  nnnoticeable  with  healthy  animals  and  have  been  only  Vvi 
imperfectly  studied  up  to  this  time.    It  follows,  however,  from  the  trials  nndertdre 
by  various  authors  on  the  greater  part  of  the  domestic  animals,  that  this  medido 
produces  with  them  as  with  man  two  effects  somewhat  opposed  to  each  other: 
very  pronounced  sedative  action  on  the  circulatory  center,  and  an  energetic  stimoli 
tion  of  the  nervous  centers  and  particularly  of  the  posterior  portion  of  the  snnu 
cord.    We  will  return  to  these  two  culminating  effecto  of  ergot  of  rye  in  connn 
with  the  toxic  action  that  it  has  on  the  organism  which  we  are  now  about  U 

Toxic  effects,— -The  poisoning  of  animals  by  ergot  of  rye  is  called  ergotism,    a 
occur  at  the  etfd  of  a  longer  or  shorter  time,  according  to  varions  circumstancei 
particularly  according  as  the  ergot  is  given  alone  or  mixed  with  the  food.    In 
former  case,  it  occurs  after  a  few  days  with  birds,  and  after  weeks  or  even  : 
with  manmials,  according  to  the  si^e  of  the  doses  and  the  time  between  them,    au  •« 
second  case  it  is  much  slower  still,  and  wHen  its  existence  is  manifested  by  appftra 
phenomena  the  destruction  of  the  organism  is  already  oonsnnunated  and  then  is  i 
means  of  providing  a  remedy  for  it.    This  is  a  remarkable  example  of  chronic  or  do 
poisoning. 

The  characteristic  signs  of  ergotism  are  of  two  varieties.  One  of  these  is  due  to  tl 
narcotico-acrid  and  exciting  action  that  the  ergot  exercises  on  the  nerve  centers;  tJ 
other  is  due  to  the  sedative  action  that  it  produces  on  the  heart.  When  tbe  ton 
predominates,  as  has  been  observed  with  certain  epidemics  with  the  homan  tpecw 
the  ergotism  is  called  convulsive ;  when,  on  the  contrary,  the  second  ia  more  p 
nounced  the  ergotism  is  called  gangrenous.  It  is  difficult  to  establish  this  distiiiel 
with  animals  wnere  the  signs  of  the  two  varieties  are  mixed  in  nearly  equal  pro^iu 
tion  as  we  shall  demonstrate. 

1.  Solipeds, — Of  all  the  domestic  animals,  the  solipeds  are  the  least  exposed  to  poi 
ing  by  ergot  of  rye,  because  oats,  the  grain  they  receive  most  often,  is  rarely  affa.^ 
with  this  alteration.  Only  two  authors,  MM.  Hertwig  and  Paiola,  nave  maae  e 
ments  on  solipeds  with  ergot  of  lye.  The  former  administered  three  and  one-bau  ai 
ograms  (7.7  pounds)  of  [this  substance  to  a  horse  in  the  spaoe  of  24  davs;  he  ol 
served  some  nervous  phenomena  and  a  great  depression  of  the  oironlation,  but  no  ^ 
pearance  of  gangrene.  The  latter  gave  ergot  of  rye  to  a  mule,  affected  with  chron 
coryza,  for  six  d!ays  in  the  dose  of  one  to  two  ounces  a  day.  There  was  slowing  oft! 
circulation,  decreased  temperature  of  the  body,  difficulty  of  respiration,  loss  of  a^ 
tite  and  strength,  general  depression,  muscular  trembling,  slight  swelling  of  the  no 
toward  the  end,  &c.  The  subject  was  destroyed.  The  dischage  from  the  nose  hi 
disappeared. 

2.  Large  ruminants, — ^Poisoning  of  large  ruminants  by  eigot  is  more  common  fhi 
that  of  solipeds  because  these  animals  receive  quite  often,  as  a  sapplementary  i 
tion,  the  rejected  grains  coming  from  the  thrasher  or  from  screening,  which  alira 
contain  more  or  lees  ergot  of  rye  and  of  other  grains.  With  the  large  mminantBtl 
convulsive  phenomena  are  not  seen  or  are  not  very  apparent;  but  the  depressivoi 
fects  on  the  circulatory  system  are,  on  the  contrary,  very  marked.  Sesides,  t 
health  is  maintained  without  serious  disturbance  duruig  weeks  and  even  months 
the  ergot  is  taken  with  the  food.  Only  the  extremities  K>se  little  by  little  their  ni 
ural  warmth,  as  is  noticed  with  the  ears,  the  tail,  the  lower  part  of  the  limbo,  A 
The  digital  region,  and  sometimes  even  the  metacarpal  and  metatarsal  regions,  i^  • 
Decoste  has  observed,  are  smitten  with  dry  gangrene.  In  this  case,  the  panp 
their  warmth,  their  sensibility,  become  hardened  and  mummified^  and  soon  sep 
without  pain  from  the  parts  which  have  still  remained  living. 

3.  Small  ruminants, — It  is  known  that  the  sheep  may,  like  other  animals,  feel  theoo 
ous  influence  of  ergot ;  but  science  is  wanting  m  precise  documents  conoeming 
ruminant  and  the  goat. 

4.  Pigs,— It  follows  firom  some  experiments  made  on  these  animals  by  TeMiiear,ti 
rgot  of  rye  poisons  them  after  a  greater  or  less  time  according  to  their  foroe  of  mi 

Auce.    There  is  seen  in  the  first  place  vertigo,  unsteadiness  m  standinc,  a  tottoii 
walk,  moaning,  swelling  of  the  eyes,  &c, ;  then  the  ears,  the  tail,  the  lower  pirl 
ihe  limbs,  lose  their  warmth  and  vitality ;  soon  appear  livid  spots,  whicb  afterf) 
>ecome  black  and  gangrenous,  and  are  the  beginning  point  for  the  eeparaticMi  d 
jortified  from  the  living  parts. 

5.  Dogs.—'i/L,  Dieu  fias  given  ergot  of  rye  to  do^  in  the  dose  of  15  grams  (haU 
,auce)  a  day.  The  .animals  were  soon  taken  with  nausea,  bloody  diarrhea,  am 
liarTia.Tcr^'  >»^i«o  c^'ored  with  blood,  depression,  weakness,  and  booh  drop  into  a  { 
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Uteiqperiiiieiits  not  lumng  been  preesed  to  the  end,  the  phemmMoift 
eOBld  notbe  obeeryed. 

■B  little  Miimitlii  are  most  exposed  to  the  itoisoning  nnder  ooosiden- 

ofken  reoeiYe  for  nouiehment  the  residne  from  eleaning  grain. 

,,^    »^n%  more  or  less  exfot.    The  first  siffns  of  this  poisqning  are  loas 

>«^         noe  to  sorronndings,  and  great  dmlness  \  then  there  Is  yertigo, 

I '«  ^be. ;  finally  appear  more  oharaoteristio  signs— a  bloody  &- 

.v^  n.         1  iA  seen ;  the  crest  beoomes  black,  shmnken^^and mnnmufied; 

I         ..  ».       hed ;  the  same  conrse  is  soon  followed  by  the  tongoe;  the 

iMo  Urn  I  mid  fall  ont.    Death  reenlts  soon  aHer  these  symptoms  are 

th«  ordinarv  of  erg<  with  the  Tarions  animals  are 

u.        mcar  «.       TO.  di  nnpils,  intoxication,  coma ; 

n^  »u       d  1        V       icks,  tetanic  attacks,  par- 

I  r  M      \*iucL<M  'A         weak  and  paralyseOy  nn- 

Umauo  €>         i»f.      w  and  di  «      l*  «»v  ;  general  weakness,  pro- 

n ;  ]     ^»        ^  .nd  weak.        k  e»^u :  hair  dnll,  limbs,  ears,  hcirns, 

wMo  M        na  .  ti ;  sera       v.  someHmes  bloody  discharge 

Dostrilo,  «^ld  o«*v«j        i,m  theli     «,,  1       .       rts,  livid  patches,  gansrenons 

r  nociene  of  the  «u j,  of        w<»ak  ]       o«  .uC  tongne  of  birdB,  and  of  the 

mU  «he  phalanges,  the  lim»»a^  whicL  w^come  detadied  little  by  littJe  and 
^ieee  from  the  tmnk  without  inflammation  or  pain,  Ac 
— Tbe  digestive  tnbe  is  more  or  less  intensely  irritated,  the  yiscera  are  flabl^ 
led,  the  mnscles  semi-gelatinons,  tiie  blood  finid,  yiolet  colored,  the  interior 
nla  redas  in  pntrid  diseases  Ac. 

eD,  in  his  article  on  ergotism  in  the  Nauveau  Dietiannaire 
t     ne^  dejOhirurgie  et  d^JBygidne  VitirimaireSj  gives  tiie 
I      [ii      the  effects  of  this  poison: 

fgff. — ^In  spite  of  the  nnmerons  experimental  studies  of  which  the 

«» M^MB  been  the  object,  its  effects  on  the  organism  are  iar  from  being  soffi- 

itood  to  enable  ns  to  write  in  a  complete  and  connected  manner  the 

al  history  of  ergotism  relating  to  the  symptomatology  and  pathology 

.    ^he  1     de  of  action  of  ergot  on  the  economy  is  only  presented  so  £r 

0^,  the  acquired  knowledge  does  not  permit  the  tracing  of  a 

m..^t       of  all  the  phenomena  produced  by  this  agent.    A  large  number  of 

,  i»       3u]arly  among  the  modem  ones,  have  only  produced  an  acute 

%A  proeress,  wmch  leayes  in  obscurity  the  erolution,  the  gradua- 

1      V,       n  of  the  morbid  phenomena ;  in  a  word  the  proflress  of  natural 

g  M*  introducUon  into  the  economy  of  small  buflong  continued 

ac  i         .aice.    History  mentions  destructiye  epidemics^  and  others 

ot^      rbM.t.a«ely  mild;  this  difference  can  onljr  be  due  to  predisposition 

Bof  ergot.    Bye  is  rich  in  it  in  the  calamitous  years:  the  high  price 

»r.  »!  innds  of  proYisions,  preyents  the  poorer  classes  nom  procuing 

tious  food.    There,  consequently,  fi^llows  a  constitutiimal  debility 

,  w M^.JtL  singularly  fsvorsgangrenous  and  conyulsiye  discoders.    The  obser- 

r  jceeise,  of  M.  Decosle,  as  regards  the  hygienic  diet  to  whichtiie  cow,  which 

■%jeet  of  it,  had  been  submitted,  the  conditions  under  which  tiie  epicodtio 

te  of  New  Tork  appeared^  proves  that  misery  constitutes  a  pxeduq^oeing 

jsbs  energetic  for  animals  tnan  for  man.    The  experimenters  have  not  taken 

mt  these  constitutional  modifications  which  increase  the  susceptibility  to 

Mina  agents  and  give  to  ergotism  a  new  symptomatic  expression.    Here,  it 

■a.  is  found  the  key  to  the  numerous  contradictions  that  are  noticed  when 

B  are  compared  with  each  other.    To  cite  only  a  single  example  con- 

mMmmAne  specios,  we  see  that  Biemann  did  not  succeed  at  the  end  of  eight 

Dg  the  least  abnormal  phenomenon,  and  that  Wahlin  produced  no 

— >  symptom  than  constipation.    The  authors  who  have  observed  cases 

.  animals  daring  the  course  of  an  epidemic  may  be  comet  when  they 

veiv  Bummimly,  and  limit  themselves  to  a  statement  that  the 

jiheolately  similar  to  thoee  presented  by  man.    This  identity  justi- 

extent,  their  laconism,  and  the  cj^idemic  conditions  ex|dain  the 

d  by  experimenting  during  tiie  epidemic  periods  and  out  of  these 

epidemics  the  rule  relative  to  the  gangrenous  form  in  the  south 

mA  the  north  is  applicable  to  artificii^  ergotism.    A  final  remfric, 

.  which  has  been  little  if  at  all  considered  by  tiie  experimenters : 

%  high  order  of  intelligence  to  the  elucidation  of  toe  histoxv  oi 

jin  animals  show  a  very  great  repugnance  to  take  ergot  vouin* 

M     itable  for  some  inmviduals  that  th^  wiU  die  of  hunger 

>l        luently  aU  were  Ur  from  being  assured  that  the  ergot 
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Havine  made  thete  obseryations,  let  na  take  up  the  uympUmxmiologj  of  ergi»tii 
they  will  excuse  the  incomplete  sketch  that  we  trace. 

These  morbid  phenomena  are  very  inoonstant  during  the  period  of  invasioa. 
times  they  indicate  a  lesion  of  the  cerebro-spinal  apparatna,  at  other  times 
tive  tube  is  iavaded,  at  still  other  times  the  sjvmptoms  proceed  from  the  ei^ 
system.    This  variability  is  common  with  fowls,  with  pigs,  and  with  oamiv* 
predominance  of  the  cerebroHroinal  aflfection  manifests  itaeli  in  Tarions  c^b*^  » 
intensity ;  it  may  be  arrested  after  development  when  the  exciting  oanse,  thsilhawl 
ary  use  of  ergot  of  rye,  has  ceased.    In  tne  first  place,  there  is  Tertigo;  tiie  SBiaafc 
stumble  as  if  they  were  intoxicated^  they  lose  their  eqoilibrinni.  &11  on  the  iid%iM 
remain  in  a  state  of  drowsiness,  which  is  not  dissipated  even  when  they  aii^  1% 
hair  and  feathers  lose  their  luster ;  the  temperature  of  the  skin  is  lowered;         i 
aniestheaia,  the  insensibility  following  a  condition  of  hyx^ersstheeia:   thM 
tion  affects  also  the  sight  and  the  hearing  (Wright).    It  is  unmistakable  in 
species;  the  pupils  are  constantly  dilated.    The  symptoms  of  narcotism  tlw.  wi 
just  enumerated  persist  or  are  interrupted  by  convnlsiye  pi      omenn. 
the  limbs  only,  and  sometimes  of  the  whole  body.    The  gen<     «  oonTi 
aoterized  by  tetanic  epileptic  attacks  usually  followed  by  t     oonurr 
posterior  parts.   The  suffering  is  sometimes  so  intense  that  it  n     »H«M.Mj|i 

cries  and  contortions.    The  nervous  iittack  over,  the  animal  mum.      «4iintoae«- 

of  apathy  or'  drowsiness.    If  the  spssm  is  limited  to  the  limbs,  tl j  r  i. 

attack  a  contraction  which  persists  for  a  certain  length  of  time. 

These  phenomena  which  cnaracteriEe  spasmodic  erffotism  hav*  aa  indefinite  <l«" 
tion.     Death  may  occur  after  a  few  hours  or  a  fi»w  days  as  a  xesnlt  of  a  para 
or  the  disease  may  bo  more  proloiigetl  and  take  a  ehronic  foaxu    The  nnteititti 
fers;  the  animals  become  tbiii  iu  spite  of  the  appetite,  which,  h6wever,  isimw' 
and  finally  a  oonvulHion  at  last  tlestroys  them  in  an  adyanoed  condition  of  rai 
The  circulation  is  abnormal,  the  puHto  is  slow,  accelerated  bat  afterwards  r< 
the  arterial  and  cardiac  con  tractions  are  spasmodic 

The  participatiou  of  the  digestive  tul>e,  which  may  be  either  the  nrinoipaler 
accessory  cause  of  the  oerebro-spinal  affeotion,  is  announced  by  ni       »>.  pa 
spasms,  vomiting,  diarrhea,  sometimes  followed  by  an  insatiable  hu^        1* 
satisfied  the  food  does  not  alleviate  the  hunger,  for  it  causes  conyi       -is. 
south  all  these  symptoms  may  be  preceded  by  gangrenous  accidents ;  «»» 
also  precede  when  the  circulatory  lesion  is  the  first  to  occur.    With  the  \  ■ 

the  crest  becomos  cold,  takes  a  violet  or  black  color,  shriyels.  and  d       .  « 
uomena  arc  alsio  (piite  constant^in  the  north,  but  the  dessicatton  of        miw^  ■ 
times  of  the  feet,  constitutes  an  alteration  exclusive  to  the  south ;  i      wm.      nsoa.^ 
also  cover  tlie  abdominal  walls  (Millet).    In  gancrrsnous  i  »«.  .  i 

besides  the  beak,  there  is  sometimes  seen  mortifloation  ^  .^         ««m 

(Tessier),  and  of  the  interdisital  membrane  which  is  diMWloK/..  i        »« 
lirittle;  then  the  digits  are  lost  (Decoste).    With  mammals  t      , 
lower  part  of  one  or  several  limbs,  the  ears  or  the  tail ;  these  ^^^      ,      »*««»■■ ' 
they  wei'e  the  seat  of  an  erysipelatous  infiammation ;  the  color  i  .j  violst.  t 

blue,  or  to  black;  they  become  mummified  and  detached  when  .^^  .^^,ukivi 
oxysiu  has  not  destroyed  life  before  the  completion  of  the  work  of  eliminaticii.   ^ 
this  is  occurring  the  loss  of  fiesh  progresses  and  marasmus  comes  on.  then,  flni 
convulsive  movement  which  destroys  the  patient.    Tlie  mummification  abo  \ 
isolated  muscles  and  iu  very  exceptional  cases  the  dry  fiorm  of  ffangrene  is  ass 
with  the  humid  fonn  (Tessier).    The  pulse  remains  small,  feeble,  slow,  or  inu«v 
becomes  accelerated,  febrile,  and  precipitates  marasmus. 

Sheep  which  are  subject  to  convulsive  ergotism,  are  probably  also  subjeot  te  tt 
gaugreuous  form.  We  have  abst^ained  from  considering  it  in  the  symptomatoIOKy  ^ 
cuut»e  we  have  not  met  with  documents  which  authonze  us  to  generalise  the  qr"! 
toms  and  to  extend  them  to  the  ovine  species. 

The  gangrenous  form  is  the  only  one  which  has  been  observed  with  the  botii 
species ;  it  remains  local  and  is  not  complicated  with  the  greater  part  ^  the  ]       ^ 
symptoms  which  may  precede  it  with  the  other  species  of  the  domestic  >nimi.»  - 
bave  Just  been  referred  to.    The  appetite  is  preserved,  tiie  mussle  remains 
and  the  expression  of  the  eye  is  not  changed.    These  signs  of  health  often 
autil  the  fatal  termination  of  the  disease.    The  filTimlstory  Ifinifm  soomn 
liloue  in  play ;  it  is  localised  in  the  digital  region  of  the  posterior  limbs 
or  extenclH  to  the  metacarpal  and  metatarsal  regions  of  tne  Umba  of  om 
K>ste).    A  slight  swelling  of  these  parts  announces  the  bcffinniug.    The  hsim 
\xi\\j  the  skin  is  dried,  hardened,  and  mummified  as  well  as  the  ] 
oenoath  it.    I'lio  appetite  is  preserved,  but  the  animals  become  th;.. ,  « •»« 
lals  take  IIohIi  aft^r  the  loss  of  the  gangrenous  limbs  and  may  be  prau 
butcher.    Death  in  a  condition  of  marasmus  is  the  most  commoii  net 
tifectlon  takes  a  relatively  benign  form  the  gannene  does  not  destxc,  , 

Atf\*^^  t^tr^MT  ^'^^g^  ««»  Alaj>4>^^{«:yy  thO  poi&tS  of  WS  tOSS  !!«  alOVatl  m  A 
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• 

1      L  the  weight  is  sapported  on  the  baok  of  the  fetlock.    In  this  sitaa- 

9mB  a  misenble  existence  until  the  owner,  iW>m  pity,  sends  them  to 

u»&.4v«  .  m^^dall).    The  more  benign  form  seems  to  us  to  have  a  resemblance  to 

a  tism;  the  position  of  the  posterior  limbs  has  perhaps  for  its  origii  a 

Jbe  extensors. 
^mAJviidB  of  epidemics  of  ergotism  there  are  found  bnt  few  refereiices  to 
in  the  horse,  and  these  are  of  no  use  in  ti*aoing  the  sy^iptomatoiogy. 
a  reduced  to  a  recapitulation  of  exi>eriments  to  the  number  of  two,  one 
wj  m^ertwig  and  the  other  by  Parola. 

jtn      administered  to  a  horse  within  twenty-four  days  3,553  sranis  [about  7 

4*1    ..  ergot  of  rye.    The  phenomena  obserrea  were  slight  colics,  ions  of  appetite, 

h       ippeared  within  a  few  hours,  drowsiness,  which  also  soon  passed  away,  di- 

>.  Jto  pupils,  slight  spasmodic  contractions  of  the  muscles  of  the  skin  aud 

d  temperature  of  the  surface  of  the  body    The  pulsations  of  the  arteries 

A      .  from  40  to  28  to  the  minute.    The  day  following  the  administration  of 

o  ^  afa  1  phenomena  had  disappeared. 

—  ««  >ou.  v/a  a  yigorous  and  lively  mule  affected  with  a  nasal  discharge. 

Ik^wu        ^**v*'  **^  ^^^  ^^'  ^^  addition  to  its  ordinary  ration,  ergot  of  rye  in  progies- 

» >     -wji  firom  $S  to  64  grams  [f  to  2  ounces]  a  day.    The  fii-st  day,  the  pulse  was 

o  58,  with  lowering  of  the  external  temperature.    The  second  day,  pulse  58, 

■MiRi  difficult,  tearful  eyes,  lees  of  appetite,  dullness,  beating  of  heart  insensi- 

The  third  day,  coldness  of  the  skin,  general  tremors,  difficult  respiration^  spas- 

n  trouble  of  the  cardiac  and  arterial  pulsations,  absence  of  appetite^  apathy, 

ui,  suppression  of  the  nasal  discharge,  which  returned  after  the  use  of  irritatiog 

From  the  fourth  to  the  seventh  day,  development  of  these  symptoms,  un- 

.  difficult  walk,  trembling,  inclined  to  lie,  painful  swellingof  the  knees, 

dischar:ffe  definitely  arrested.    After  having  taken  in  all  284  grams  [0.6 

of  ersot,  the  mule,  which  had  continually  lost  iu  dosli  and  liveliness,  became 

ie  and  was 'destroyed . 

be  concluded  from  these  facts  that  the  horse  esca)ie8  the  pernicious  effects  of 
mmmi       fs  tbaii  othcr  animals,  and  that,  placed  under  favorable  conditions,  one  of 
*mo  mvxmOs  of  the  disease  may  be  clearly  manifested,  as  tlie  result  of  long  aud  cou- 
ld use.    Ergot  is  also  a  poison  for  insects  ;  iu  Poland  tbey  kill  flies  by  giving  as 
— Hnowder  of  ergot  mixed  with  honey.    Let^ches,  plunged  into  an  infusion  of  ergot, 
i  instantly  (Lorinser). 

iMriea/  characters, — Studied  for  centuries,  ergotism  presents,  in  regard  toitspatho- 

d  anatomy,  lamentable  deficiencies  as  well  with  mankind  as  with  animals.   Con- 

icrthe  variation  of  symptoms  it  is  useless  to  insist  that  the  anatomical  lesions 

n  %Ll  cases  be  the  same.    Those  which  we  ai-e  about  to  enumerate  all  belong 

e  artificial  or  experimental  ergotism. 

riffor  vtoriU  is  never  excessive ;  the  flabby  muscles  are  softeue<l,  the  bones  en- 

with  blood,  particularly  near  the  articulations.    The  venous  system  is  dis- 

^  by  a  black,  pitchy,  semi-fluid  blood ;  the  arteries,  tiotuetimes  empty,  contain 

arcumstances  a  red  fluid  blood.    In  the  thoracic  cavity  the  lungs  are  found 

pj  in  the  posterior  portion ;  the  heart  flabby,  small  or  voluminous,  contains 

magula  and  a  blacky  viscid,  semi-fluid  blood ;  in  the  left  side  of  the  heart, 

d  often  empty,  there  is  nothing  found  bnt  fibrinous  concretions.    The  mucous 

of  the  small  intestine  is  pale,  yellowish,  infiltrated,  and  softened,  some- 

•  wvored  with  red  strito  or  black  points.    These  black  points  are  compounds  of 

kod  pigment  (T.  O.  Heusinger).    The  mucous  membrane  of  the  large  intestine 

•t  hvnenemia,  which  is  far  from  being  constant.    The  proventriculus  of  the  gal- 

laaa  gray  or  a  wine-red  appearance;  its  mucous  membrane  is  ulcerated  or 

with  granulations ;  the  gizzard  is  black  (Millet).    Do  not  the  granulations 

»  upon  the  ulceration  of  the  pepsins  glands  T    The  cerebral  envelopes,  princi- 

-  at  tne  base,  are  congested,  engorged  with  a  black  blood  resembling  that  found 

p        ;  a  section  of  the  brain  shows  sometimes  a  very  apparent  punctation ;  iu 

.,  much  more  common,  it  is  auffiinic.    Analagous  changes  are  met  with  iu 

■H«  oord. 

^oeal  disorders  of  gangrenous  ergotism  are  those  of  dry  gangrene  (see  (roa- 

I       ml  aeiion. — The  symptoms  of  gangrenous  or^  oonvulsive  ersotism,  as  a 

.,«at6  incontestably  that  the  nervous  system  fills  the  prinoipal  WUe.    The 

t  observed  by  Hoppe  when  he  placed  ereotine  in  contact  witn  the  isolated 

firog  or  the  rabbit  would  remove  all  &ubt  if  any  could  exist.    Ergotine 

ked  Rtimulation  of  the  heart,  followed  by  a  weakening  and  a  retardation 

I        the  intestine  contracts,  bnt  the  contraction  is  not  renewed  after  a 

the  blood  vessels  dilate ;  soon  follows  a  contraction  with  conges- 

which  swell  and  cause  the  walls  of  the  veins  and  arteriea  to 

ive  nerves  are  partially  paralyzed ;  later  their  sensibili^  ia 

uuvoxioation  congests  the  brain  and  spinal  cord.    This  last  tmot 


luu  " 
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is  not  constant ;  the  antopsies  show  that  though  the  enydopeg  of  the  cenfan 
axis  are  always  congested,  wholly  or  in  part,  the  nenrons  oenters  tiiemaelTec 
often  ansBmic. 

It  follows  from  these  resnlts  which  are  conformable  to  what  is  observed  in 
that  the  primitive  phenomena  depend  npon  a  sedation  of  the  sensoi^nervonwe.p. 
and  this  amesthesia  is  succeeded  by  a  hypersssthesia  and  a  retardation  of  the  eii 
tion.  The  exaltation  of  the  sensibility  has  not  always  the  same  seat;  thiicii 
stance  explains  the  variations  of  the  symptoms  and  the  predominant  ledons  of  a  iuM 
tional  apparatus.  In  all  cases  the  hypersBsthesia  excites  reflex  aetion,  sometimeit 
the  inteistinal  tube  (colic,  vomiting,  and  diarrhea) ;  at  other  times  in  the  vohmtii; 
muscles  (contractions  and  convulsions) ;  at  still  other  times  in  the  involuDtarvimi 
cles  of  the  vessels  (gangrene).  These  reflex  actions  may  be  snccessive,  siim  v 
or  they  are  developed  separately  and  remain  separated  during  the  whole  o      -> «)) 

disease.    With  man,  who  can  give  an  account  of  his  subjective  sensati •«. 

pain  precedes  the  contraction ;  then  follows,  acoordinff  to  the  intensity  of 
convulsions  varyine  from  trembling  to  epileptic  attacES.    The  over  stimi 
to  exhaustioxi.  which  brings  a  calm  in  the  sensitive  svstem.    Intolerable  ^ 
are  more  localized,  also  precede  the  dry  gangrene ;  the  patient  feels  in  the  .      i  \ 
becomes  the  seat  of  it  a  cold  sensation ;  later,  this  is  reoojgnized  by  the  « 

and  to  the  patient  it  seems  glacial ;  the  sensation  is  lost  when  the  gangrsu*  «J 

accomplished.   The  dilatation  of  the  vessels,  followed  by  a  nfttiowingdfth      «, 
are  phenomena  which  are  connected  with  primitive  ansBsthesia,  a  se^     «M.i  «j^ 
sBtiiiesia,  and  with  reflex  action,  which  affect  the  vaso-motor  nerves.    1     >  Aiddil^in 
congestion  of  the  vascular  tubes,  the  weakening  of  the  contraction  oa  thene«t,n 
tard  the  circulation  in  the  extremities,  favor  the  stagnation  of  the  blood,  and  eon 
quently  necrosis,  even  if  the  reflex  phenomena  are  not  sufficiently  intense  to  obUta 
ate  the  channel  of  the  afferent  vessel  and  produce  mortifioation  by  •naamin.    Wtu 
is  produced  in  an  intense  manner  at  one  or  several  extremities  is  repeated  at  all 
periphery  in  gangrenous  and  convulsive  ergotism;  the  lowering  of  tiie  tempen 
has  no  other  cause  than  the  retardation  of  the  circulation  and  the  reflex  mm 
spasm.    The  cerebral  phenomena  are  probably  only  seoondary  and  are  doe  to  thb 
gestion  of  the  brain  and  its  envelopes ;  the  ansmia  of  this  organ  would  also'aoc 
for  them.    It  is  a  law  that  local  congestions  go  side  by  side  wiw  local  anssmia:  i 
en^tism  becomes  chronic,  the  anssmia  is  generalized*  a  oommon  result  in  all  ^ 
which  are  of  long  duration.    The  absence  of  exudations  removes  M  idea  of 
mation,  and  if  hepatization  of  the  posterior  lobes  of  the  lunss  has  been  fofUw 
ticnlarly  with  the  gallinaceans,  this  lesion  is  neither  constant  nor  general. 

The  mediam  dose  of  this  agent  for  medioinal  pnrposesis  giv     t) 
Tabourin  (Nouveau  TraiU  de  Nat.  Med,^  etc.,  lljp.  447)  as  follows: 
tie  and  horses,  one-half  to  one  ounce  (16  to  32  grams) ;  goats,  > 
and  pigs,  one  to  two  drachms  (4  to  8  grams) ;  dogs  and  cats,       i 
to  one  drachm  (2  to  4  grams).    Finley  Don  says :  Aa  a  partun 
styptic,  for  the  mare  or  cow,  one-half  to  one  oanoe ;  for  sheep,  bwibi 
and  bitches,  about  one  drachm  (Yet  Medicine,  p.  212). 

mSTOBY  OF  EB60TISM. 

Wood  states  that  epidemics  of  ergotism  or  chronic  ergotio  poisoning  have  b 
recorded  from  time  to  time  since  the  days  of  Galen  [130  to  200,  A.  D.land  of  Cim 
[B.  C,  100  to  441.    (Therap.  Mat.  Med.  and  Tox.,  4th  ed.,  p.  565.)    These  is      i 
reason  for  donbt,  nowever,  in  regard  to  the  diagnosis  of  cases  oocnrring  1 
tenth  centnry. 

Yerheyen  says  that,  ''From  the  ninth  to  the  thirteenth  eentories  seve      tt     6 
demies  appeared  in  France.    The  first  chroniclers  who  made  ment^n  of 
to  their  traditional  habit,  confounded  them  under  the  generic  denomij         „.  «•« 
ipeste).  In  the  tenth  century  these  epidemics  received  a  apeoial  name;  t«.o«  v 
Ignis  sacer,  arsuray  olaudea  aeupesHs  igniaria.    In  the  twelfth  centniy  the 
^as  increased  with  the  terms  ignis  sancti  AntonU,  sancU  MariiaUi^  Bsofe*  . 
nvisibiliSf  $eu  infemnlis.    All  these  expressions  were  used  to  deagnate  < 
iame  affection,  which  was  no  other  than  ergotism. 

The  learned  hiRtorian  of  the  epidemics  of  fei$  Baer4  of  the  Middle  Ages.  Plf 
Tnchs  (Das  hcilige  Feuer  im  MttteUUtery  Berlin,  1834),  fixes  the  first  invwioiiUL  tik 
^7.    TniH  explicit  passage  of  the  chronicle  loaves  no  donht  in  this  r       id.    . 

'ogna  resicarum  turgentium  grassaiur  in  populo  et  detesialfiU  eo9  putreiimL  . 

•i  membra  diBs^^uta  ante  mortem  decidei'iint,    (Pertz,  11,  230.)    The  tmlA       s 

nrtktr.  Tnr.^  X    ''^   th«*;  prnrxo  v^thors  refer  to  the  feHsaor^f  does  not  h 
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•*  ««w« 


idHieeliaiBotenofthit.   ItsoonisewMexttaoidmuJly  rapid;  it  began 

headache,  a  forenumer  of  death  (^Ua  ut  vMtUeo  ^pUiptii  mgroUu  «^iM« 

0,  twtmmm  fund§ret).    These  morbid  characters  can  no  more  be  oonsid- 

A  than  the  very  ya^e  statement  that  near  Limoges  seyeral  were  con- 

x-i^  fern  ntHeste  with  which  some  were  bnmed  in  Tonrraine  (nammlU  ab  hoc 

).  At  the  some  time  a  yery  fatal  epizootic  occnrred  which  did  not  spare 

w^eat  droDght  had  destroyed  the  herbage ;  it  followed  rains  and  innnda- 

ns  favorable  to  the  eyolntion  of  charbonnons  diseases.    A  fket  support- 

' ,  as  well  as  the  opinion  of  Fnchs,  is  that  rye,  which  is  an  Asii^c  plant, 

^oodaced  into  cultivation  daring  the  Middle  Ages  (Link).    Ad^ttinff, 

nosed,  that  Europe  is  indebted  for  it  to  the  invasion  of  the  Huns,  it  is  stul 

f  to  take  into  account  the  condition  of  this  part  of  iShe  world  before 

Hmiat  at  the  end  of  the  sixth  century  the  new  cereal  had  become  generalised 

Bred  into  the  regular  agricultural  rotation  of  GauL 

epidemics  of /m  toortf  correspond  to  years  which  were  characterised  by  a 

rmter  followed  by  a  very  rainy  summer,  causing  a  deficiency  in  the  harvests, 

icarcity  and  famine.    The  epidemics  beean  about  the  month  of  Septem- 

*«v .'  and  tenninated  in  the  spring,  unless  the  atmospheric  condition  of  ^e 

ring  year  continued  to  be  fatal  to  the  products  of  the  earth.    No  mention  is  made 

It  epidemics  of /m  Mortf  during^  years  which  were  characterised  hj  productive- 

>^  local  epidemics  are  met  with  which  were  circumscribed  within  the  limits 

he  oenter  of  erjg^tism  still  exists  in  our  days,  and  which  comprises  2a  Sologne, 

AM,  U  Z/yoitnatM,  la  Lorraine^  and  VArUHt, 

'  -f  o  take  into  account  the  conditions  which  concur  in  the  evolution  of  feu  mct^  it 

M  <«tablished,  a  prtori,  that  the  sanitary  state  of  the  domestic  animals  was  not 

orable  than  that  of  the  human  species,  and  that  epizootics  should  have  been 

u^qnent  than  they  are  mentioned  by  the  chroniclers.    Are  indications  found  in 

snnals  which  authorize  us  to  attribute  these  epizootics  to  the  same  source,  that 

m,       ftmeacr^f    This  question  cannot  be  solveil;  more  than  that,  the  accouutH 

forbid  an  hypothesis  relative  to  the  form  and  nature  of  simultaneous  dis- 

A«  iB  sufficient  to  cite  this  passage  from  the  chronicle  of  St.  Bavon,  referrin;^ 

rear  11*27 :  Flaga  divina  Frandam  effltQit,  ignii  acilioet  corpora  crucians,    Pettilen- 

facta  est  animalium.    What  was  this  plague  of  animals T    Formulated  in 

it  iti  impossible  to  conjecture.    If  in  the  presence  of  snoh  profound  ob- 

«»•.«»  are  permitted  to  hazard  an  opinion,  we  would  say  that  in  all  probability 

J       of  the  animals  did  not  consist  of  rye  in  these  calamitous  years  when  scarcity 

i      wero  general,  and  when  the  cause  of  feu  Bacr4  was  unsown.    Removeil 

i»xic  factor,  they  did  not  escape  its  powerful  accessories,  and  the  diseases 

i(~««     mated  the  herds  must  have  been  other  than  ergotism.*    Perhaps  the  first 

d         vf /e»  eacti  which  ravaged  Portugal  in  1189  was  an  exception,  and  it  may  bo 

to  attribute  the  concomitant  epizootic  to  ergotism.    It  is  thus  described: 

—•JM  tempore  morhi  nunquamf  anie^  viH  ingruthani,  ferventissimie  intra  viscera  ar- 

auibue  hominee  quasi  quadam  rahie  exagiiahaniur.    Exorta  eUam  fames,  frugibus 

i ..       peslaiis,  quam  verminibus  corrupiiSt  et  lues  non  minus  nocens  pecori  quam  kotnini- 

''Xmmwiorum  relict€B  vacua!  possessionibus  (C.  F.  Heusingor,  Fuclis). 

srtaincy  relative  to  the  form  and  nature  of  the  epizootics  is  one  of  the  most 

,MA  ^octs  in  the  reconis  of  the  Middle  Age.    Thus  the  beginning  of  the  famous 

plaffue  in  1347  was  preceded  in  several  countries  by  epizootics  no  less  fatal. 

msluEC  ao*rba  pestis  in  brutis  animalibus  incohamt;  scabies  et  lepra  totaliter  ap- 

<asi  equos,  boveSf  pecudeSy  et  capras  ;  ita  ut  pili  de  dorsi  ipsorum  depilabantur  et  cade- 

^  ^IdCehawtur  macri  et  debiles^  et  post  paucos  dies  moriebantur.    Deinde  incipit  hcrr. 

i  pmtisper  universum  mundum  discurrendo  in  miserabiles  homines  Icthaliter  scBvin 

•)•    This  pa8Sl^^e  evidently  refers  to  a  gangrenous  affection,  which  hriH  notli- 

oommon  with  feu  sacr4,  for  with  the  exception  of  the  epidemic  of  Brittany, 

-  oeonrred  at  the  beginning  of  the  black  plague,  no  traces  of  ergotism  are  fouiid 

ST3l  when  it  appeiu*ed  anew  in  France  (Tessier). 

^^e  whole  period  of  the  Middle  Age  bnt  rare  epidemics  of  feu  saer4  are  men- 

» north  of  Europe.    Heusinger  believes  that  those  of  the  fifteenth  and  six- 

uries,  designated  bv  the  name  of  scorbutus,  belonged  to  ergotism.    This 

Miais  to  us  to  have  loundation ;  in  fact  the  celebrated  botanist,  DodonsBus, 

)  epidemic  of  scorbutus,  which  occurred  in  Belgium  in  1556,  and  was 

.1  by  eangrene  of  various  parts  of  the  body.    He  attributed  it  to  the 

which  was  import cxl  from  Prussia,  and  says  iu  another  work  (Historia 

Anto.,  1569),  that  bread  made  from  spoiled  rye  (seigle  alt&^)  causes  the 

by  the  Germans  scorbutus.    The  gangrenous  form  of  this  alFection, 

mnform  exactly  to  that  observed  in  France  and  Spain,  was  replaced 

m!  the  sixteei     .  century  by  the  convulsive  form.    When  the  epiaemics 

to       e  overlooked  the  fact  that  such  a  dineaiifi  might  have 
,<  glasses.—- D.  £.  8* 
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of  ergotism  of  the  South  and  those  ci  the  North  of  Enope  sue  eompend  a  Tnyn- 
markable  fact  pieeentB  it-self;  in  the  South  the  g«igieooiu  fivm  ia  the  nle:  %mw^ 
the  epidemics  were  complicated  by  mnaoniar  oontraOTione  (eswiraeliiras) ;  in  fneNsitti 
on  the  contrary,  dry  gangrene  was  a  rather  rare  affisotion.  This  phenomenon  is  i^ 
plicable  to  animals  with  which  ergotism  has  been  obserred  daring  the  eonthniaiwe 
of  an  epidemic  as  well  as  with  those  Experimented  npon.  Fowls  are  the  o&It  mstf- 
tion,  and  with  these  gangrene  of  the  comb  is  an  almost  eonstant  result.  Do  tiiepn^ 
crties  of  ergot  of  rye  di££r  in  the  north  and  in  the  sontht  Chemioal  analyses  flttj, 
perhaps,  imbrm  ns;  in  waiting  for  these  we  may  admit  that  the  phenomena  snaot 
dependent  upon  the  dose.  In  1840,  after  threshing,  ergot  made  np  half  the  hariMfc 
o  f  Fi  nl  and.  The  epidemic  showed  itself  as  acn te  febrile,  oonynlslYe  ergotism.  Deift 
very  often  occnrred  within  forty-eight  hoars  (Haartman). 

Dating  from  the  seventeenth  century  obsenrers  were  more  attentiye  tothephenosH 
eua  presented  by  animals  during  the  epidemics  of  ergotism,  but  they  notiee  ^iM 
with  a  brieftaess  which  cannot  satisfy  the  ^science  of  pathology,  because  thepiqperdfr- 
mente  are  not  furnished  for  retracing  the  mediciJ  Ustory.  Bruaner,  the  veoorder  of  tie 
epidemic  of  1694,  in  le  Hotm,  limits  nimself  to  this  phiase:  2faH  oeeero,  onassta,  ma, 
equo9,  anseres  quoque  nonfuiste  a  e(mtagione  immunia.  In  spite  of  the  oontagkm  wUch 
he  admits,  Brunner  leaves  nothing  equivocal  in  regard  to  the  oause,  for  he  says:  Dt' 
generavit  quoque  aeoale  et  looo  granorum  alimemtariorumproirutU  eoniiotila  nigra.  Us 
quoque  relates  to  oats  which  had  equally  undergone  degeneratioa,  the  chaneten  of 
which  are  not  indicated ;  its  meal  produced  venigo  in  we  persons  who  oonsonidii 
It  would  have  been  interesting  to  indicate  the  eftSst  prodnoed  in  horses,  but  As  ss* 
thor  maintains  an  absolnte  silence  in  regard  to  this.  Though  distingaished  botuditi 
affirm  that  the  oat  is  subject  to  ergot,  we  must  admit  that  our  researohes  to  diseonrt 
fact  where  the  injurious  properties  of  ergoted  oats  have  been  notioed  with  animh 
have  remained  without  success. 

In  the  description  of  the  epidemic  in  Silesia  in  1782,  we  read  that  the  King  of  Ph» 
sia  ordered  an  exchange  for  sound  rye  of  that  affected  with  ergot,  whioh,  as  onul, 
caused  sickness  of  the  horseK  and  hogs  (Hooker).  Conyulsiye  ergotism  reiqppssndiB 
Silesia  and  Bohemia  in  173G.  Antoine  Soring,  the  historian,  makes  the  zeinaiktiiit 
it  is  known  and  demonstrated  bv  experiment  that  ergoted  ^e  produces  disease  wiA 
fowls  and  mammals,  and  that  when  animals  suffer  during  the  epidemics  of  eigoftiiB 
it  is  conclusive  of  the  quantity  and  violent  action  of  the  ergot  in  the  rye. 

From  1765  to  1769  ergot  was  very  abundant  in  Sweden  in  the  rye  and  bari^.  Tin 
epidemics  which  followed  were  attributed  by  Linn»ua  to  the  srain  of  the  Segikmn 
raphaniatrumy  from  which  is  derived  the  name  Raphania,  whioh  mSGandanavisiiitiB 
^iven  to  convulsive  ergotism.  Wahlin,  after  having ezperimentidly  demonstiatedthi 
inocuousness  of  the  seeds  of  Raphanus,  observes  that  there  is  no  reason  Ibr  not  sp- 
ousing ergot  when,  in  the  course  of  an  epidemic,  domestio  animals  saoh  as  fowls  nd 
liogs  present  similar  symptoms  to  what  are  seen  in  man.  This  passage  tends  to  pcovs 
nut  only  that  the  domestic  animals  contract  convulsive  ergotism,  but  also  that  ths 
ergot  of  barley  is  as  dani^erous  as  that  of  rye.  This  is,  besides,  eonfirmed  by  Beinn 
when  he  asserts  that  beer  brewed  with  ergoted  barley  becomes  a  cause  of  oonvotaN* 
ergotism  for  those  who  consume  it.  In  Hesse,  it  has  been  often  observed,  luytablyin 
1770,  that  the  heads  of  barloy  contained  as  many,  if  not  more,  long,  black  ipaini  •■ 
the  rye.    In  our  times  (1856)  this  same  remark  ha^  been  made  oy  T.  O.  Heosmger. 

Traube,  who  left  a  much  esteemed  description  of  the  epidemic  of  1770.  whitiiwai 
very  extensive  in  Hanovorf  says  that  so  far  as  he  was  able  to  observe  tke  faeti  i* 
himself,  he  saw  in  the  circle  which  he  traversed  a  single  i|ig  attacked  with  oobtoI* 
Hive  ergotism.  Horses  eating  the  ergoted  bread  were  not  incommoded;  borine  ui- 
inals  consumed  the  flour  with  repugnance,  but  also  without  inoonTenienoe.  DogI 
and  sheep  were  not  affected,  with  the  exception  of  the  little  village  of  Lobe,  trwB 
7  sheep  succumbed  after  presenting  the  phenomena  of  the  convulsive  disease.  Then 
animals  had  pastured  on  the  rye  fields  after  the  harvest,  whioh  was  made  in  atvy 
dry  lime,  when  an  abundance  was  lost  by  shelling.  Traube  did  not  disoover  a  liB^ 
case  of  abortion  which  Soring  and  others  thought  they  observed  with  hon  m 
fact  impressed  him :  traveling  through  the  villages  which  still  oontaLaed  t&wtXK' 
crs,  the  following  spring,  he  heard  general  compudnts  in  regard  to  the  small  muabff 
of  the  young  fowls.  But  few  e^gs  were  produced,  and  the  hens  did  not  sit.  NotUig 
jf  the  kind  occurred  in  the  vifiages  which  had  oeen  exempt  from  ergotism.  Two 
fowls  were  sent  him  which  presented  the  spasmodic  symptoons;  these  oixdi,  pisflii 
upon  their  feet,  fell  to  one  side,  allowed  the  head  to  hang,  and  agitated  the  iiiriii> 
When  they  arose  of  themselves  the  phalanges  were  contracted  spasmodioalhn  tivf 
ivedfour  weeks;  no  autopsy  was  made  {Oeichiohte  der  KHMwrmnkMi^VfAf  fP* 
3  and  15). 

It  is  seen  that  in  these  epidomiGi<  the  convulsive  form  predominates,  while  inAinoi 
ho  gangrenous  form  is  almost  exiilusive.  The  last  extensive  epidemio  from  trtif^ 
I J  if  country  suP*'>'*f>d  occurred  in  ]^50,  and  the  ravages  at  this  time  reoalled  IImsso^ 
iw    vl|l1H1^  Arr(       -•    >'^namAnced'iu  Sologno,  its  traditional  center,  tuid  soctttiM 
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hiA  wtttt  ftd  apon  it  oontraoted  the  aamib  gukgniaovm  aodde&ti  m  man 


the  last  third  of  the  eishteenth  oentnry  the  epidemioe  ci  ergotism  were 

■o  frequent;  the  perfection  of  affiionltnre  may  dlaim  a  part  in  thii  happy 

t  tha  greater  part  is  inoontestabJy  due  to  the  generalization  of  the  onltnre 

»iA  in  the  North  and  of  maize  in  the  South.   In  spite  of  these  alimentary 

■      gotism  was  not  eztineuished.    In  the  present  oentnry  it  was  mentioned 

^nd  Bordot,  in  1855;  Barrier  observed  the  gangrenous  form  in  the  de- 

Is^re^  Loire,  Uante-Loire,  Ard^he,  and  Khouc.    Ergrttisni  has  reap- 

j      ^  Fmland,  Sweden,  and  some  cantons  of  Germany.    lu  the  epidemic 

vj  t*  agner  (1831)  the  hogs  which  ate  ergoted  ryepreeented  the  same  symp* 

le  disease  as  the  hnman  species,  and  Helm  saw  in  romerania  12  hogs  which, 

After  having  consumed  a  ration  of  rye  mixed  with' ergot,  were  ti&en  with 

.  ocmvnliions.    They  moaned  and  uttered  anxious  cries  ^  the  posterior  parts 

u/ied,  and  the  animals  manifested  their  sufferings  by  singular  contortions. 

fidemic  occurred  in  1855 ;  it  appeared  in  Hesse,  and  oonourred  with  that 
in  France  by  Barrier. 
;iarity  worthy  of  remark  was  connected  with  the  Hessian  epidemic;  the 
Leusinger,  who  recorded  it,  says  that  his  father,  professor  at  the  university  of 
I  who  was  charged  by  the  Government  to  examine  the  harvests  of  the  vear, 
bed  his  missionbeforethe  threshing.  In  the  sheaves  of  the  cereal  he  &und 
lantity  of  Bromui  aecalinui  [common  chess  or  cheat]  rich  in  ergot,  though 
of  the  rye  were  exempt  from  it ;  and  as  this  ergot  presents  all  the  physioal 
s  belonging  to  that  of  rye,  it  becomes  certain  that  this  cereal  is  not  always 
oed  as  much  as  has  been  generally  believed.  Bye  harvested  on  lands  badly 
i  was  infested  with  Bnniius;  when  properly  cultivated  but  little  was  pro> 
"his  fact  demonstrates  the  great  innuence  of  agricultural  progress  on  the 
of  ergotism  and  its  cause.  In  countries  where  agriculture  is  in  an  advanced 
,  as  in  Belgium,  ergotism,  either  in  the  gangrenous  or  eonvulsive  form,  is 
.  The  observation  of  Heusinger  is  not  the  only  one;  in  two  communes  of 
Ipality  of  Waldeck  the  ergot  of  chess  also  caused  an  epidemic  (Boerig). 
st  is  not  without  interest  for  the  veterinarian,  since  sdraw  makes  up  part  of 
»f  the  domesticated  herbivora,  and  the  plants  mixed  in  the  sheaves,  with  the 
their  productions,  merits  more  attention  than  is  eenera^  bestowed  upon 
ii;  the  continuance  of  the  epidemic  in  Hesse,  T.  O.  Heusinger  collected  in- 

n  regard  to  tlie  diseases  which  affected  domestic  animals.  He  learned  that 
nunc  of  Roda,  where  the  most  people  suffered,  and  where  convulsiYe 
•••■s  most  violent,  the  sheep  presented  symptoms  which  could  be  referred 
ng  by  ergot  with  the  more  reason  as  these  animals  were  fed  with  rye  straw 
red  the  screenings  of  the  grain.  The  inhabitants  complained  of  the  great 
among  the  sheep ;  the  shepherds  reported  that  several  nad  jumped  the  in- 
f  the  pastures,  that  they  were  then  taken  with  convulsions  and  turning  in 
id  dropped  dead  as  if  thunderstricken.  Abortions  were  ftequent,  as  also 
nritions ;  the  greater  part  of  the  lambs  died.  , 

Randall  reports  that  in  the  State  of  New  York  a  disease  appears  each  win- 
:  the  cattle,  which  bepjins  by  a  sliirbt  b  willing  of  the  lower  parts  of  the  pos- 
bs,  with  stiffness  of  <  ii<*  joints,  '^'iiis  affection,  which  has  the  appearance 
re^mild,  invariably  teruii:.ato>«  tiy  dry  gangrene  of  the  parts  first  mvolved, 
Me  after  the  mortification,  lu  the  severe  climate  of  New  York  the  animids 
the  fields,  and  the  farmers  attribute  tbo  disease  to  freezing.  T^n<^ftl1  ob- 
A  if  this  were  the  real  cause  a  circular  line  of  domarkation  would  not  divide 
ind  living  parts  as  regularly  as  happens  in  this  disease,  and,  finally,  that 
lal  appendagcH,  lesu  protected  against  the  cold  than  ^e  limbs  when  lying, 
^e  sooner,    lie  ad<lH,  and  it  is  tue  opirion  of  several  other  physicians,  that 

n  is  no  other  thau  «;^angrenous  ergotism.  Indeed  the  Poa  pratenHi  is  rich 
add  as  it  does  not  produce  each  year  an  equal  quantity,  Randall  thinks  that 
more  or  less  frequent  correspond  to  the  abundance  of  ergot.    (Veterinarian, 

nca  of  the  facts  enumerated,  we  cannot  fail  to  recognize  the  existence  of 
ftnd  oonvulBive  ergotism  wlih  animals,  we  must  £so  admit  that  tiiese 
!r  so  precise  nor  have  the  rigorous  correlation  of  cause  and  effect  which 
twthology ;  they  do  not  even  give  the  elements  for  asymptomaUo  table. 
■  in  this  connection  some  important  information ;  it  i^^rees  with 
^       )  interesting  observation  of^Decoste.    (Bee.,  1848.)    llaeas  mate- 
phenomena  studied  with  animals  in  experiments  permit  na  to 
^ngrenous  and  convulsive  ergotism. 

In  Mb  work  entitled  Animal  PlA^oeSy  has  compiled  a 
ber  of  references  to  epidemics  and  epicootios  of  ergot- 
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ism,  which,  while  they  ecm^Ain  » large  part  of  tbe.  early  n      Is 
ing  to  thiB  interestmg  siibjeoty  also  ilhistrate  the  difflcol^ 
at  the  piesent  time  in  regturd  to  tiie  real  nature  of  some  of  uie 
to  which  allusions  are'made. 

In  A.  D.  992  there  was  a  long  and  severe  winter  and  ap  <)ztr 
diy  summer,  followed  by  fomine.    The  wheat  crops  were  a 
blight  or  ergot,  and  the  forage  was  ^nerally  of  a  bad  quaui^. 
after  there  was  a  widespread  and  deadly  epidemic  of  ergotism 
ioerfj  i^  France. 
Ergotism  was  again  prevalent  in  France  in  994*    (An.  PL,  L  p.  6B.) 
In  1041  there  was  most  nnpropitious  weatiier,  aooompanied  uy 
quakes,  tempests,  and  inundations.    It  snowed  heavily  during 
Sme.  In  many  parts  of  Burope  there  were  heavy  rains  throu^ 

Sir.    Flanden^  was  inundated  by  the  sea,  and  there  were  gr    t 
e  conseqnences  of  these  disturbances  were  fiunine  and  u 

England,  Germany,  and  France.    Oattle  and  men  appear       j 
fered  equally.    ^^  The  plague  of  Divine  Fire  {ignis  divimoj  erfi 
erysipelas)  afflicted  many,  who  were  saved  only  through  the 
the  Blessed  Virgin.    Ana  in  all  that  year  it  was  very  sad  in  n       ] 
various  things,  both  in  tempests  and  in  earth's  fhuts.    And 
cattle  pmshed  in  this  year  as  no  man  before  remembered,  botii 
various  diseases  and  through  bad  weather."    (An.  PL,  I,  PP*      ^a*) 

For  1085  Mr.  Fleming  makes  the  following  record:  Epi  er 

elas  (ergotism  f )  in  France,  with  inundations  and  famine.    - xu 
1985  tliere  was  disease  in  plants,  and  also  in  animalS|  thn 
world;'    (An.  PI.,  I,  p.  63.) 

In  1089--'91,  on  the  Gontment,  ^^'iu  these  years  many  men  were  Id 
by  the  ignis  sacer  (ergotism  or  gangrenous  erysipelas),  which  destxt^ 
their  vitals,  patrified  their  liesh,  and  blackened  tlieb*  Umbs  like 
charcosJ.    Even  if  their  lives  were  preserved  thdr  extr      Iti     i    i 
afifected  that  they  were  only  reserved  for  a  m      piti    »ie  exv 
This  epidemy  is  mentioned  by  several  ancient  i 

suffered  as  well  as  the  human  species.    (An.  PL,  x,  p.       i 

In  1099  gangrenous  erysipelas  (ergotism  f)  in  France       t 
species.    From  the  severity  of  the  epidemy,  we  may  infer 
also  suffered.    There  were  great  inundations  in  England  by  uit 
by  the  rivers,  whereby  people,  cattle,  and  whole  towns  were  dmi 
(An.  PL,  I,  p.  65.) 

In  1127  the  ^<  divine  plague"  (ergotism f)  appeared  in 
France.   Prayers  to  the  Virgin  Mary  healed  the  afflicted,  it  is  ] 
Great  pestilence  among  animals. 

In  1213  gangrenous  erysipelas  (/eu  sficri)  in  manki 
Spain. 

Neither  was  the  scarcity  liuiited  to  the  fhiits  of  the  earth,  nor  disease  to  ^ 
species,  for  birds,  cattle,  and  sheep  became  sterile,  and  brought  forth  no  ji 
many  riding  and  other  horses  perished  for  lack  of  straw  Mid  barley,    (al 
p.  71.) 

In  1598,  after  inundations  and  heavy  fogs,  there  t  e 

sooty  among  cattle  in  Germany.    In  the  same  year  t     .i» « 
rotism  in  the  human  species.    (An.  PL,  I,  p.  138.) 

Jn  1694  an  eruption  of  Mount  Vesuvius.    A  supposed 
-^izooty  of  ergotism.    Brunner  writes :        . 

3y  what  nn  fortunate  combination  of  oironmstanoes,  fbr  eo  i 

\ataie  seemed  to  labor  under  an  unhealthy  atmosphere  reik  L  . 

undf  and  those  most  leacned,  hsye  written  on  the  state  of  the  4  .  ^      - . 

.f*«»**^*<v   vT^vtf*^  7i«;*»t— »ti«"  'tA.i^miif.iA**  for  not  only  did  unwonV  w^ 
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I  bimuuA  imoe,  and  would  sabmit  to  no  remedies,  bnt  also  the  beasts  were  bar- 
-»  by  deadly  dineaseB.    I  kbow  that  sheep,  cattle,  pigs,  horses,  and  geese  wero 

-  B  from  toe  contagion.    There  was  also  a  lack  of  com,  not  onlv  on  account  of 
-ocdiiiate  oonsnmption  of  it  by  the  soldiers,  bat  also  from  the  cnaracter  of  the 

d«    Some  of  the  com  was  so  plainly  diseased  that  it  was  diuiffeiona  for  man  to 

t.    I  know  alsothat  pease,  which  formed  a  mAt  part  of  tiie  food  of  the  army. 

— <.  MM  [  and  diseased  by  a  small  insect,  whiSh  made  a  minute  hole  in  them.    I 

r  seeing  snob  an  abundant  crop  of  darnel  (tares)  mixed  with  the  oats, 

•t..vu  jt^Avi  rented  the  making  of  ^ood  oat  m^l,  our  chief  food,  for  it  was  needless 

-  pt  to  labor  on  it,  it  was  so  bad.    All  grain  disappeared,  and  in  its  place  small, 
uom-shaped  masses  became  apparent,  which  were  highly  ii^urious  toman- 

MiM.  These  were  named  **  St.  Martin's  com."  A  woman  was  shown  to  me  by  a  snr- 
geoa  who  suffered  from  convulsions  every  eleventh  day,  solely  from  eating  this  corrupt 
frtiiif  and  the  same  surgeon  told  me  he  had  amputated  a  leg  mortified  from  the  same 
(An.  PI.,  I,  pp.  166-167.) 


In  1721  the  winter  was  mild,  but  the  spring  time  cold  and  damp,  and 
the  remainder  of  the  year  wet.  Locusts  in  France  and  the  whole  of 
tWy.  Epidemic  ergotism  in  Silesia  during  this  and  the  next  year,  and 
Mariatina  in  man  at  St  Petersburg,  Courland,  and  Lithuania.  So 
nelorioiis  was  it  that  diseased  grain  produced  formidable  diseases  in 
tte  lower  animals,  that  while  the  epidemic  continued  in  Silesik  the  King 
of  Pi  na  issued  an  edict  forbidding  the  use  of  rye  tainted  by  the  ergo^ 
se  it  seriously  affected  horses  and  pigs.    (An.  PL,  I^  p.  234.) 

1  ther  strange  phenomenon  was  the  generally  laborious  parturi- 
)f  the  domestic  animals  at  this  period : 

Tlie  sheep  in  many  places  lambed  with  great  difficulty,  so  that  the  shepherds  were 
lUiged  to  use  force  to  deliver  them.  Among  the  cattle  one  hears  of  nothing  particn- 
Iv  beyond  the  fact  that  the  breeding  cows  and  ewes  brought  forth  their  young  with 

Cat  difficulty  so  that  force  was  obliged  to  be  used  to  assist  them.    At  Strelitz  three 
>  Tonng  cows  died  from  this  laborious  parturition.    They  strained  so  violently  that 
iD  their  internal  organs  were  protruded.    (An.  PI.  I,  p.  235.) 

In  this  connection  Mr.  Fleming  gives  the  following  quotation  from 
Becker: 

The  uncertainty  pertaining  to  the  nature  of  epizootics  of  the  Middle  Ages,  leaves  us 
indoobt  as  to  whetlier  some  of  them  might  not  belong  to  that  class  which  have  a 
Qommuii  origin  with  many  of  the  epidemics  of  mankind.  The  ign%8  sacer^  arsura,  olavdea 
tmpeitia  igniariOf  ignis  Saneti  Antoniif  SancH  MartialiSf  BeatCB  FirginiSy  ignis  inviaihiliSf 
tt»nfernali8f  &,c.,  would  all  seem  to  be  employed  to  denote  the  same  affection,  and 
■hiBa  we  have  reason  to  believe  was  ergotism.  It  is  only  by  chance,  as  it  were,  that 
Vide-ipread  and  fatal  diseases  among  the  lower  animals  are  mentioned  as  occurring 
Miaicadently  with  these  obscurely  named  epidemics,  and  when  we  read  that  the 
iHMs  of  their  outbreak  were  unfavorable  weather,  which  brought  about  a  diseased 
Bmdition  of  Uie  crops  and  pastures  we  are  only  partially  enlightened  as  to  the  nature 
If  the  affection. 

The  ioorbutus  of  the  fifteenth  and  sixteenth  centuries  has  been  supposed,  with  much 

Hswrn,  I  tnink,  to  have  been  ergotism,  and  up  to  this  period  it  appears  to  have  devel- 

ipfid  in  a  gangrenous  form.    At  this  time,  however,  it  changed  to  the  convulsive 

^pe,  which  it  has  chiefly  mai  utained  to  the  present.    A  curious  feature  in  this  disease 

■■hown  as  it  appears  iu  the  South  and  North  of  Europe.    In  the  South,  the  gangren- 

tan  is  the  rule;  in  the  North  the  convulsive  form  is  particularly  marked,  and 

ly  the  dry  gangrene;  while  a  few  of  the  epidemies  present  both  characters. 

r6  peculiarity  is  observable  in  the  phenomena  of  ergotism  in  the  lower  ani- 

^^m^  the  existence  of  an  epidemy,  and  it  has  also  been  shown  to  exist  by  ex- 

tentation :  the  only  exception  would  appear  to  be  in  the  case  of  gallinaceous 

in  which  gangrene  of  tlie  crest  or  jcomb  is  the  most  constant  phenomenon. 

fc  until  the  seventeenth  or  eighteenth  centuries  that  we  can  with  certainty 

n  describing  ergotism  in  the  epizootic  form  in  animalB  and  from  that  time 

f  jaervers  have  been  numerous.    (Page  234. ) 

rive  ergotism  appeared  in  mankind  in  Silesia  and  Bohemia 
A^ntoine  Soring,  the  historian  of  the  epidemy,  notices  that 
remarked,  and  the  subject  had  been  demonstrated  by  ex- 
spurred  rye  produces  disease  in  fowls  and  mammiferons 
bhat  when  we  know  i>ositiyely  that  animals  are  affected 
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in  this  way  daring  epidemies  of  ergotism,  we  may  conoli 

is  very  rich  in  ergot,  and  its  action  very  violent^    (An.  jr.  x, 

In  1754  a  v^ry  extensive  epidemy  of  ergotism  prevailed  ii 
nearly  approaching  in  its  ravages  those  of  the  Middle  Ages, 
at  Sologhe,  its  traditional  birthplacCi  and  spread  through  the 
Flanders,  and  Artois.  The  ergot  was  so  abundant  that  it  foi 
third  of  the  rye.  The  animals  fed  on  it  contracted  the  same  gs 
diseases  as  afflicted  the  human  species.    (An.  PI.  I,  p.  334.) 

The  next  outbreak  referred  to  is  described  as  follows : 

An  epidemy  of  ergotism  was  also  reported  as  occurrinff  in  many  northen 
oaosed  by  the  wheat,  rye,  and  com  haying  been  diseased.  It  lasted  darii 
the  next  year,  and  animals  seem  to  have  suffered.  Wagner  described  it  as 
in  the  marshy  districts  of  Saxony,  the  circle  of  Schlieben,  and  on  the  b{ 
Elster :  "  A  light  frost  destroyed  the  blossom  on  the  yine  and  the  rye  in  1 
partially  withered  blossom  of  the  rye  crop,  instead  of  a  healthy  seed,  brc 
a  spur  of  ergot  about  three-fonrths  of  an  inch  long.  *  *  *  In  some  ho 
the  disease  raged  most  violently,  grain  was  found  consisting  of  two  parts 
and  one  of  bitter  rye,  yetch  ana  a  variety  of  other  seeds.  «  »  *  pig 
tized  rye  {Muttertcrn),  and  suffered  f^om  its  effects.  Dogs,  however,  ini 
avoided  it ;  but  when  compelled  by  hunger  to  eat  it,  they  exhibited  s; 
madness  ( ToUwuth\  1  believe  that  such  food  was  partaJcen  of  here  and  th< 
and  that  it  assisted  in  producing  madness,  as  dogs  and  cata  were  so  affecl 
man  ever  remembers  seeing  so  many  man  as  during  the  existence  of  tb 
(Kriehelkrankheit)  among  the  people.  This  unhealthy  grain  may  have  had 
to  do  with  the  sickness  among  the  lower  AtiimAlH  which  prevailed  at  thii 
which  was  ascribed  to  the  choleraic  influence,  though  its  share  mast  have  b 
(An.  PI.  II,  p.  172.) 

Baphania  in  pigs  was  witnessed  by  Dr.  Helm : 

Twelve  pigs  of  various  ages  were  fed  with  rye  which  contained  mucl 
few  hours  afterwards  convulsions  set  in,  with  nwming  at  the  mouth ;  t 
grunted  and  groaned  most  piteously ;  became  paralyzed  in  the  hinder  e 
and  expressed  their  agony  in  the  strangest  contortions.  At  first  I  presnni 
ease  arose  from  the  bite  of  a  mad  dog,  but  on  opening  the  first  animal  t 
discovered  the  nature  of  the  malady  by  finding  in  the  stomach  much  ei 
The  jaws  wore  so  tightly  closed  that  with  great  difiScnlty  a  pnrge  of  wbit 
was  introduced,  and  that  was  followed  by  a  dose  of  vinegar  and  buttermi 
peated  douches  of  very  cold  water.  By  tliose  means  seven  of  the  animals  i 
The  other  five  died  in  the  course  of  a  few  days.    (An.  PL  II,  p.  197.) 

In  our  own  country  we  have  no  compilation  of  the  references 
diseases  which  may  have  been  made  from  time  to  time,  and  h 
impossible  for  me  to  give  a  history  of  ergotism  in  this  country, 
tention,  however,  has  been  called  to  the  following  article  in  the 
Cabinet,  Vol.  Ill  (1838-'39),  p.  161,  which  shows  not  only  tha 
ease  has  occurred  heretofore,  but  that  its  cause  was  recognize 

I  have  just  seen  a  number  of  the  ''Farmer  and  Gardener"  of  Baltimore, 
June  last,  vrhich  contains  an  article  on  the  ''Hoof-aiP'  of  cattle,  andcopie 
Genesee  Farmery  upon  which  I  will  make  a  few  remarks. 

The  writer  of  the  article,  John  B.  Bowers,  dates  from  Ledyard,  and  sa 
loss  of  the  hoofs  in  three  cows  to  their  haviug  been  fed  for  eight  or  nil 
spear  grass  (I  suppose  our  green  grass,  poa  viridU)  affected  with  ergot, 
jecture  is  well  founded,  as  you  may  be  assured  by  referring  to  the  fifth  vol: 
Memoirs  of  the  "  Philadelphia  Society  for  Promoting  Agriculture,"  p.  196, 
will  see  a  paper  of  mine  on  the  subject,  which  I  think  wiU  leave  no  room  1 
to  the  cause  of  the  disease.  It  is  a  curious  fact  that  the  ergot  of  rye,  if  g 
neal  with  sound  rye,  when  made  into  bread  and  eaten  produces  mortifica 
ower  extremities  in  Franca.  (See  Memoirs  of  the  same  society,  yolmne  3, 
J.  5.) 

JAMES 

"Jhestxut  Street,  October  6, 1838. 

Or.  James  Mease,  the  writer  of  the  above,  gives  the  foUo 
f'^ional  information  on  the  same  subject: 

n  the  year  1803,  the  late  Joseph  Cooper,  of  New  Jersey,  informod        t] 
-.Arr-'x,i  *h^  iiav  niado  of  tho  natural  green  grass,  or^pear«gTU«  (poa 
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Mowi^  on  Fvttfn  Islandi  made  by  bankings  oat  the  DelmwarOi  to  be 

r  .       ted  with  a  black  speari  about  one-fbnrti  or  half  an  inch  in  len^rth. 

•  ml       u  i/ling  the  ereot  in  rye,  and  that  cattle  eating  snoh  hay  became  nffectea 

»  vli  in  their  boon,  cansing  them  sometimes  to  drop  ofF.    He  ascribed  the 

-•»«d  piv«*uJtion  in  the  grass  to  neglect  in  supplying  it  with  water  from  the  river, 

">ni  of  alniceSy  daring  the  dry  season.    Upon  my  mentioning  the  facts  soon  after 

I  Iftie  MTilliam  Rash,  of  Philadelphia,  an  extensive  grazier,  he  confirmed  tliem 

hia  own  observations  at  Blooming  Grove,  near  Gray's  Conrt,  in  the  State  of  New 

^  in  the  winter  sacceeding  the  very  dry  snnimer  of  the  year  1793.    The  hay  was 

^>Todnc6  of  a  bog  meadow ;  it  is  presumed,  therefore,  that  it  was  made  from  the 

natmml  grass  uiat  grew  in  the  meadows  of  Joseph  Cooper. 

I  yean  after,  Mr.  W.  T.  Woodman,  of  Tredyffrin  Township,  Chester  County, 

/lyania,  6»mmunioated  to  me  an  account,  in  the  following  letter,  of  a  similar 

•e,  and  from  a  like  cause,  among  his  father's  cattle : 

••riaving  observed  the  remark  in  the  Port  Folio  for  May,  1815,  in  the  review  of  the 

I  Tolnme  of  the  Memoirs  of  the  Philadelphia  Agricnltnral  Society,  that,  *  as  yet, 

ica  we  have  never  heard  of  any  human  person  falling  a  victim  to  the  ergot, 

•uueed  is  it  satisfactorily  ascertained  that  it  has  ever  been  injurious  to  our  ani- 

'  think  proper  to  communicate  to  you  an  account  of  a  disease  which  in  1802 

prevailed  in  this  neighborhood  among  milk  cows  particularly,  but  which 

•     3ted  other  cattle  and  norses.    You  will  perceive  that  it  was  analogons  to  the 

f|iosed  to  be  occasioned  by  ergot. 
A  vf  my  part  I  am  entirely  ignorant  of  the  cause,  but  still  I  am  unwilling  to  as- 
■ibe  it  to  er^ot  (with  which  rye  in  this  neighborhood  is  more  or  less  affected  every 
ywur)j  for  this  reason,  that  milk  cows,  which  are  never  fed  with  rye  by  our  farmers 
vlnitter-makers,  exhibited  more  violent  symptoms  than  oxen  or  horses. 

"The  fanners  attributed  the  disease  to  a  peculiar  mildew,  which  sometimes  affects 
tiwKnsB  on  the  bottom  meadows  of  a  small  stream,  the  basin  of  which  is  very  exten- 
rire,  ind  very  luxuriant,  and  entirely  appropriated  to  meadow  land,  and  suffered  to 
lie  under  natural  gross.  No  timothy  or  other  grass  seeds  have  ever  been  sown  on  it, 
to  my  knowledge. 

"The  cattle  affected  did  not  appear  to  lose  their  appetite,  and  while  they  ate  heart- 

Dv  of  hay  and  other  food  became  daily  more  and  more  lean,  manifesting  great  un- 

QMS,  occasioned  most  probably  by  violent  itching.    Their  hair  in  many  places  fell 

)r  was  rubbed  off  by  the  animal  in  striving  to  scratch  itself.    After  these  symp- 

>  had  continued  for  some  time,  one  or  both  hind  feet  l>ecame  sore  and  the  boofs 

at  which  perio<l  the  animals  began  to  grow  better.    Others  lost  their  hoofs  and 

of  their  legs.    Three  of  my  father's  cows  lost  both  of  their  hind  feet,  and  some 

■»  in  the  neighborhood  were  ec[ually  as  bad.    The  legs  began  bv  drying  and  grow- 

maller  from  the  hoof  to  half  way  between  the  fetluck  and  the  liock,  at  which 

it  appeared  as  if  a  string  of  twine  were  tied  very  tight  round  the  leg.    Above 

iiart  the  flesh  was  to  all  appearance  in  perfect  health ;  the  lower  part  was  hard, 

and  offensive.    When  the  lower  part  became  quite  dry,  and  little  else  than 

it  separated  and  fell  off,  after  which  the  animals  lived  and  ate  heartily,  hol)> 

«  along  on  the  remaining  stumps.    They  even  began  to  grow  fat.    Their  health 

1  perfect.    They  would,  no  doubt,  have  lived  long  in  this  state,  and  were  killed 

'  *nim  motives  of  compassion. 

<      cow  belonging  to  my  father,  which  had  lost  only  one  of  her  hind  feet,  and  that 

»^*l«w  urst  Joint  above  the  foot,  bore  a  very  strong,  vigorous  calf,  which  lived  ami 

velt    The  cow  also  afforded  as  much  milk  after  as  before  her  misfortune,  and  was 

-  on  the  same  grass  to  which  her  disease  was  attributed  when  in  a  state  of 

-1  think  the  disease  was  never  known  but  one  season.  The  firnt  symptom  of  it  was 
'  able  in  February,  and  it  reached  its  crisis  about  the  middle  of  May.  Should 
mnnication  lead  t-o  any  further  observations  on  the  nature  and  cause  of  the 
>  1  shall  be  much  pleased,  and  they  may  be  of  great  service  to  the  agriculturist. 
I  the  disease  ever  again  make  its  appearance  I  shall  be  more  particular  in  my 
lUons. 
*1  remain,  very  respectfully, 

**WM.  T.  WOODMAN. 

*>  — ^It  should  be  observed,  that  though  we  have  every  year  more  or  less  of  the 
)  quantity  of  it  is  never  considerable.    I  think  there  is  seldom  more  than  one 
mndred  bushels  of  rye. 
it  remedies  were  tned,  but  none  of  them  afforded  any  relief.'' 

OB  to  acertain  whether  the  disease  of  the  grass  to  which  Mr.  W.  re- 
.,»  in  meadows  that  had  been  deprived  of  their  usual  supply  of  water, 
ter  to  him  in  reference  to  this  point,  and  received  the  lollowing  an- 
of  June  10,  1815: 

he  30th  ultimo  came  to  hand  the  4th  Instant.    Since  the  receipt  of  it  1 
iaqoizite,  tu  tha  pnxpota  of  obtainiag  additlonai  infonnttton 
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iMpeotiiig  the  diseaae  (of  which  I  oammnwloted  an  MeonntX  sod  on  fli» 
preceding  its  prevalence,  dn ;  but  I  le^^iet  to  infomi  yoa  that  taimm  in  goacndaif 
BO  deficient  in  observation,  and  so  entirely  out  of  piaotioo  of  reoordlng  facts,  that  | 
have  noc  been  able  satisfactoiily  to  ascertain  whether  the  season  in  which  Uie  "hi* 
jarions  hay  was  made''  was  a  diy  one  or  not. 

''However,  my  father  iufbims  me  that,  as  nearly  as  he  can  reoolleot,  about  that  period 
the  ditch  which  conveyed  water  to  his  meadow  became  so  flUed  with  mud  snd  ao- 
cnmalations  of  mud  and  other  matter  as  to  render  the  supply  veiy  imper&ct.  Abs 
deficiency  of  water  appears  to  be  the  cause  of  the  unwholesome  qualities  of  the  hay, 
it  iii  hignly  probable  that  the  ii^urious  hay  was  made  during  the  season  that  wattf 
was  wanting.  Bat  shortly  after  this  timet  the  deatib  c^  my jerandfather  in  a  gnst 
measure  excluded  my  finther  from  the  benefit  of  the  water.  Iniie  original  plantetion 
being  divided  into  two  farms,  and  that  of  my  father  lying  fiurther  dowlk  uie  stnsai, 
the  water  of  the  artificial  coarse  is  exhausted  before  it  reaohes  his  land.  It  should, 
however,  be  remarked  that  since  that  period  he  mows  his  ^pass  while  it  is  very  yong^ 
and  before  the  seeds  are  touched  by  the  ''  smutty  affection.^  Indeed,  the  laimeii 
generally  in  this  neighborhood,  since  their  cattle  were  affected  with  the  disease,  m 
carefal  to  mow  mnch  earlier  than  they  did  formerly. 

''I  am  strongly  indnced  to  believe  that  Mr.  Cooper  ascribes  the  disease  to  the  proper 
cause,  for  I  have  been  correctly  infoimed  that  a  load  of  the  iojurious  hay  was  sold  to 

Bogers,  who  at  that  time  kept  the  Buck  Tavern,  in  second  street,  whose  eoir,  in 

consequence  of  feeding  on  it,  was  affected  with  a  disease  of  a  similar  nators. 
Your  friend,  &c., 

W.  T.  WOODMAN* 

The  disease  prevailed  to  a  great  extent  in  Orange  Oonnty,  IfewTork, 
in  the  year  1820,  and  is  very  well  and  minutely  described  by  Dr.  AnifilL 
corresponding  secretary  of  the  agricaltural  society  of  that  ooonty, 
The  facts  detailed  by  him  leave  no  doubt  of  the  deaths  of  numerOnB 
cattle  in  his  vicinity  being  caused  by  their  eating  hay  made  from  some 
grass  that  was  affected  with  the  species  of  ergot  obiserved  in  the  ixo- 
duce  of  the  meadows  before  mentioned,  for  he  expressly  mentions  thtt 
the  spear  grass  grew  in  the  meadows  in  the  towns  of  Wallldll  and  BIooo- 
ing  Grove,  where  the  disease  prevailed^  and  in  a  bog  meadow  loiL 
Dr.  A.  remarks  that,  ^'  the  hay  was  cut  m  June  or  beginning  of  Jiilj« 
immediately  before  harvest ;  that  only  cattle  in  good  condition  soiEafed 
from  eating  the  diseased  hay,  the  poor  and  meager  escaping."  Tbe 
means  of  prevention  pointed  out  by  Dr.  Amell  are  similar  to  that  jn- 
dically  recommended  by  Mr.  Woodman,  viz.,  to  cut  the  grass  early,  be- 
fore the  ergot  forms ;  or,  if  it  be  found  in  the  grass,  to  defer  cnttisg  it 
until  late,  when  experience  proves  that  it  may  be  safely  used;  to 
Dr.  A.  remarks  that  "  the  ergot  then  becomes  dry  and  shriveled,  ^th- 
out  any  of  the  flour  or  vegeto-animal  matter  whidi  it  usually  contaiD&T' 
But  the  hay  made  from  such  late-made  grass  must  be  of  little  vafaie, 
because  Dr.  A.  says  truly  that  '^  this  spear  grass  is  so  early  tiiat 
if  left  to  stand  till  the  ususd  time  of  mowiug  m^»dows  it  loses  all  its 
succulent  and  nutritious  properties.''  This  agrees  with  our  expeiieofl^ 
with  respect  to  the  spear  grass  of  Pennsylvania,  where  it  ripeosnext 
in  order  to  the  early  Anthroxanthum  odoratunij  or  sweet-scented  me«*>J 
grass.  Still,  however,  it  may  be  useful  by  answering  one  purpose  oi 
food  in  all  animals :  to  stimulate  by  distention,  and  to  add  to  the  stoflk 
of  barn -yard  manure.  The  various  remedies  tried  to  cure  the  cBsatfJ 
in  New  York  are  enumerated  by  Dr.  Amell.  Those  that  rooceed^a 
were: 

1.  Poultices  of  soap,  rye-meal,  and  salt,  to  the  legs  and  feet.  . 

2.  A  wash  of  beef-brine,  composed  of  saltpetre,  and  oommdn  salti 
■pplied  several  times  a  day,  and  after  washing  and  rubbing  the  tef^ 
vith  the  bitter-sweet  ointment.  Of  the  animals  thus  treated  one  oiUS 
ost  its  hoof. 

Tti  the  treatment  of  the  disease,  the  first  object  to  be  attended  ^^^ 
.....  ixrp  th*    >?^iisp  nr'^'iucipg  it.    This  is  to  be  effected  by  drenchee  » 


.  .     KTBEAU  OF  ABDUI*  INDUflTBT.  24i) 

and  molasses  and  water  wanned,  to  which  may  be 

C(         %  after  the  failure  to  operate  of  the  first  dose, 

ui  1     ts,  dissolved  in  warm  water.    Daring  the  op- 

UK       I  €u«7iicu  ooru  meal.  rye.  or  oatmeal,  mixed  with  a  large  pro- 

Q  water,  and  a  nanafhl  of  common  salt  to  every  bucket 

aoi       ue  freely  given.    The  use  of  hay  free  from  ergot  is  as  ob- 

i  >e]      t)le.    A  handful  of  salt  should  be  given  every  day  to 

u         i      and  give  tone  to  the  system.    The  local  applications 

B  au     ing  nature  to  rouse  the  activity  of  the  circulation 

tne  ausuT    uts,  and  to  enable  the  part  laboring  under  a  d^- 

of  vital  energy  to  resume  its  healthy  functions,  or  to  throw  off 

ease.    Fish  or  beef-brine  will  answer  as  well  as  any,  but  they 

be  well  rubbed  on  the  feet  and  legs,  for  friction  greatly  tends  to 

n  restoring  the  health  of  the  parts.    To  prevent  the  appearance 

t  in  the  grass,  care  should  be  taken,  when  practicable,  to  supply 

idows  with  water  in  dry  seasons. 

I  Genesee  Farmer,  1857,  p.  60,  was  published  the  following  letter, 
n      Ting  to  this  disease : 

yon  are  sware  there  is  a  complaint  among  cattle  oocasionaUy.  in  this  part 
x,Ad,  and  it  may  he  in  many  others.  I  have  heard  of  it  in  Canada.  I  do  not 
«  oorreot  name.    It  is  not  the  hoof-ail,  although  it  attacks  the  hind  feet  of 

,  if  not  arrested,  the  limb  wiU  rot  o£f,  np  to  tne  second  joint  of  the  leg,  and 
« mnst  be  killed,  or  i t  wi  U  die :  after  it  has  proceeded  so  far  as  to  be  incurable, 
WKj  is  to  knock  it  in  the  head. 

B  this  to  inform  yonr  numerous  readers  of  a  cure  we  have  here,  although  per- 
» remedy  is  generally  known.  It  is  to  cut  off  the  toes  of  t^e  hind  foot  (in 
oIy  it  appears),  about  an  inch  horizontal,  so  as  to  open  the  foot  sufficiently 
'  tne  blood  to  come  out ;  then  put  the  foot  in  a  stoc^ng  with  plenty  of  tar  at 
If  taken  in  time  this  will  efiect  a  cure.  It  must  be  done  early,  however, 
s  animal  first  shows  symptoms  of  the  complaint,  by  a  firequent  and  alight 
oat  of  the  hind  foot,  as  if  pricked  with  something. 

heard  the  cause  attributed  to  poisonous  hay,  such  as  smut.    Do  you  or  any 
wrrespondents  know  anything  about  it  t  If  so,  let  oa  have  your,  or  their,  ex- 

CHILTON  POBD. 
OWN,  Saint  Lawrence  County ^  N.  F. 

n,  in  the  same  periodical,  1857,  p.  245,  we  find  the  following  re- 
this  trouble  in  Portage  County,  Ohio : 

leqnence  of  the  appearance  of  a  severe  and  fatal  disease  amon^  cattle  in  some 
Poitage  County  (Ohio)  the  past  winter,  the  Farmers'  Association  of  Edinburg 
d  the  undersigned  a  committee  to  investigate  the  subject,  and  ascertain  if 
the  nature,  cause,  and  cure  of  this  malady.  The  report  of  this  committee  we 
I  forward  for  publication  in  the  Genesee  Farmer,  together  with  a  resolution 
by  the  association  at  the  close  of  an  instructive  discussion  upon  the  adoption 
port. 

. — ^The  disease  is  not  caused  by  freezing,  neither  is  it  what  is  called  hoof-ail, 

fbnls.    Its  symptoms  seem  to  be  a  deadness  of  the  end  of  the  tail,  extend- 

i  tin  in  Rome  cases  the  liesh  separates  from  the  bone  and  falls  off.    About 

J        there  is  a  purple  appearance  just  at  the  edge  of  the  hair,  above  the 

ts<  ices  swelling,  becomes  feverish,  extending  upward  to  the  ankle, 

tiv.«7»  causing  a  separation  of  the  coffin-bone  from  the  pastern  joint. 

o  vonfined  entirely  to  the  hind  feet.    The  blood  is  pale  and  thin,  and  in 

oMs)  animal  retains  a  good  appetite  till  near  the  last.    The  cause  we  ap- 

be  feeding  on  hay  containing  ergot  (a  parasitic  fungus  growing  within 

various  grasses)  in  considerable  quantities.    We  arrive  at  this  conclu- 

that  the  hay  fed  by  one  individual  who  had  lost  a  large  number  of 

ch  of  this  article,  and  also  that  the  farmer  from  whom  he  purchased 

from  t  he  Kame  disease,  and  in  both  instances  cattle  led  on  other 

sted.    In  every  well  marked  case  of  this  disease  it  has  been  asoer- 

on  which  the  animals  were  fed  contained  the  ergot.    The  hay  in 

•  found  the  most^  was  the  kind  called  the  June,  or  spear-grass, 

(lows  where  the  soij  is  rich  and  the  growth  rank. 
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The  Mvere  £rost  on  the  31rt  of  Hay  1856,  if  lajBpoMd  1^  Mn*  to  bafv«  beeiL  tbei 
of  this  disease  in  the  ffrass  b^  destroying  the  Yitality  of  the  wed  befoie  it  aniTaitt 

yorfectiou ;  while  by  others  it  is  attnbated  to  the  extreme  warm  growing  weathfirin 
line  causing  an  overflow  of  sap. 

Althoagh  we  consider  the  whole  snbjeot  inyolved  in  mnoh  obeonrity  and  nnoerteinty, 
and  requiring  further  investigation,  yet  we  are  satisfied  the  best  manner  of  trsatinf 
the  disease  is  immediate  resort  to  restoratives  and  a  change  of  diet,  whereby  an  in- 
crease of  animal  heat  and  vitality  is  obtained,  and  at  the  same  time  making  an  a|mli- 
cation  of  suitable  remedies  to  the  affected  parts,  by  cnttins  off  the  toes  nntil  fney 
bleed,  and  bine  vitriol  moderately  applied  to  the  foot  has  m  seTeral  instances  htm 
found  beneficial.  A  free  use  of  charcoal  and  salt  in  varioiu  ways  ia  nndonbtedly  t 
l^ood  preventive ;  and  a  careful  examination  of  the  hay  or  grass  on  which  stock  ii6d 
18  indiHpensable;  if  ergot  is  found  in  hay  it  may  be  removea  by  threshing  or  tramping. 
Of  the  Hpecific  nature  and  properties  of  the  ergot  in  hay,  or  whether  thev  areidenti»l 
with  that  of  rye,  we  are  not  well  informed.  The  immediate  eifecte  of  the  latter  in 
large  doses  is  well  known,  but  it  has  no  affinity  to  the  ordinary  known  eillBeti  of 
vegetable  poisons.  What  effect  would  be  produced  by  its  gradual  and  continual  nae 
we  are  not  in  possession  of  sufficient  information  to  warrant  ns  in  speaking  posititelT; 
but  we  do  suppose,  after  a  careful  examination,  that  it  operates  on  the  blood  of  ths 
animal,  and  unless  immediate  remedies  are  applied  it  proves  fatal. 

P.  BARRON.  M.  D.; 
R.  M.  HART,  Esq., 
J.  Y.  PEARSON, 
JONAS  BOND, 

CoMMittei. 

The  following  rosolation  was  unanimously  adopted: 

Resohed  (inasmuch  as  the  evidence  adduced  is  eonolusive),  that  ergot  in  htyli 
the  cause  of  this  disease.  The  association  cannot  decide  that  it  is  the  real  caaie  of 
a  poison  being  introduced  into  the  system,  owing  to  our  inabilitPF  to  analyze  thisiob- 
stance ;  therefore  we  desire  to  ask  the  editors  of  our  agrlculturu  papers  for  more  in- 
formation,  and  to  obtain  a  chemical  analysis  of  eigot. 

In  the  Chicago  Tribune,  March  14, 1884,  appeared  a  letter  signedJ. 
Hosmer,  containing  the  following  paragraph.  which|  while  it  refers  the 
disease  to  a  different  cause,  evidently  descrioes  the  same  affection : 

In  1873-74,  in  Chariton  County,  Missouri,  the  winter  was  very  serere,  themeniny 
goin^  to  more  than  20^  below  zero.  The  people  on  the  open  prairie,  mostly  Qemtof 
who  liad  recently  moved  there,  seeing  that  the  native  Missourians  provided  no  sliel- 
ter  for  their  stock  provided  none  themselves.  In  the  spring  from  one  to  tiiree  ifi  i 
flock  of  eight  to  ten  had  the  '^  black  leg.''  It  commenced  to  separate  Just  wherBihs 
skin  joins  the  hoof.  The  animal  being  in  great  pain,  lapped  tne  infected  parti  vA 
the  poison  was  thus  transferred  to  the  mouth.  It  wasnotning  more  or  leastbajigio- 
grene,  as  tlie  leg  rotted  and  became  putrid. 

In  the  month  of  February,  1884,  a  letter  written  to  the  editor  of  tiw 
Breeder's  Gazette  by  Cushman  Brothers,  of  North  East,  Pa^  in  regud 
to  a  strange  disease  of  dairy  cattle  there  was  referred  to  me.  This  W* 
ter,  written  February  19,  and  a  second  one  from  the  same  gentlemeO} 
dated  March  8,  in  reply  to  some  inquiries  of  mine,  contained  the  foDow- 
lowing  information:  • 

The  dairy  in  question  contained  18  cows,  and  the  disease  appeai^^ 

about  January  1, 1S84.    Tli«  first  indication  was  "  cocked  "ankles  behiBil- 

the  legs  beginning  to  swell  in  a  few  hours,  and  in  two  days  were**a* 

lar^re  as  the  skin  could  hold."    This  swelling  only  extended  as  higktf 

the  hock  joint.    In  about  a  week  the  hoofs  began  to  come  off;  tiieiMirtB 

beneath  were  red,  but  there  was  no  formation  of  pus.    The  feet  were  J^p- 

)arently  healthy  between  the  claws,  the  appetite  good*  the  eyeBbri|^^ 

ind  the  cud  regularly  masticated.    The  animals  had  been  kept  m  * 

v'arm  stable  all  winter.    At  the  latter  date  mentioned  four  had  b60B 

rilled,  their  appetite  having  finally  failed,  two  more  were  very  bad,  **• 

tcab  having  formed  from  top  of  hoof  to  several  inches  above  ankle  asA 

eg  rotting  off;"  the  foot  of  one  animal  had  come  off  at  first  joint  aboT6 

b A  hoof,  the  -foT*^  ffi^t  of  none  had  been  affected  bat  with  two  tlie  &!•• 
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relling  above  the  knees.    One  that  had  been  affected 
D 1  aoob  an^  had  apparently  recovered,  was  tat:en  down  a 

na  time.    Aauj  people  said  their  feet  were  frozen,  but  the  owner 
a  they  have  now  changed  their  minds.    He  had  looked  carefully  in 
■*      m:     \  for  sores  but  had  found  none. 
•J     8 1^       mdoubtedly  ergotism,  and  was  so  diagnosed  by  Dr.  Gtermer, 
La  ofBlcer  of  Erie,  Pa.,  after  the  Kansas  disease  had  been  attrib- 
u>  this  cause. 
m  recent  years  several  epizootics  of  ergotism  have  also  been  observed 
f       York  by  Professor  Law,  in  Iowa  by  Professor  StaJker,  and  in 
d:      :>  by  Professor  Faville ;    and  it  seems  probable  that  when  our 
Bi  ians  learn  to  recognize  this  disease  and  to  refer  it  to  its  proper 

n,  we  shall  find  that  it  is  not  an  uncommon  affection  of  cattle. 

TREATMENT  AND  PREVENTION  OP  ERGOTISM. 

When  the  first  signs  of  this  disorder  appear  the  most  important  point 
be  attended  to  is  to  make  a  complete  change  of  food,  and  to  see  that 
Ills  is  of  good  quality,  nutritious,  and  free  from  ergot.  It  would  also  be 
ipoper  to  give  a  dose  of  physic  (&om  one  to  two  pounds  of  Epsom  salts), 
DL  order  to  remove  as  much  as  possible  of  the  poison  still  contained  in 
he  digestive  organs,  and  to  follow  this  with  soft;  food,  as  mashes  and 
t)otB.  In  the  most  severe  cases,  those  in  which  a  part  of  the  limb  is  al- 
«ady  lifeless,  treatment  will  avail  but  little.  The  greater  number  of 
sases,  however,  have  not  advanced  to  this  stage  when  lameness  is  first 
noticed,  and  these  will  be  greatly  benefited  by  removing  the  cause,  and 
placiug  the  animal  under  conditions  favorable  for  resisting  the  poison. 
A  very  important  condition  is  warmth.  EVen  when  animals  are  fed 
large  quantities  of  ergot  they  seldom  sufier  except  in  cold  weather;  and 
eonsequently  in  attempting  to  check  the  advance  of  the  disease,  advan- 
tage should  be  taken  of  this  fact  by  placing  the  cattle  in  warm  sheds. 

Another  condition  believed  by  some  to  Lave  much  influence  on  the  de- 

VI     ment  of  ergotism  ia  the  water  supply.    With  plenty  of  water  al- 

wi     at  hand  it  is  believed  that  larger  quantities  of  ergot  may  be  taken 

I  ioDger  time  than  when  the  water  supply  is  deficient.    In  the  cold  win- 

\  which  occur  over  much  of  our  cattle-raising  country,  it  is  difficult 

ace  the  animals  to  take  a  sufficient  amount  of  water.    Holes  cut 

h  the  ice  soon  freeze  over,  and  the  weather  is  frequently  so  severe 

[      cattle  will  drink  only  a  few  swallows  of  water  before  they  will 

'     eroseek  a  shelter  from  the  cutting  wiuds^  and  when,  later  in  the  day, 

try  to  obtain  more  water,  the  drinking  holes  are  frozen  over. 

e  ergotism  prevails  the  watering  should  receive  close  attention. 

otism  can  probably  be  entirely  prevented  by  cutting  the  hay  be- 

'      ihe  seeds  have  formed.    Both  in  Missouri  and  Illinois  I  saw  the 

examples  of  this.    Hay  composed  of  the  same  kinds  of  grass, 

n    n  the  same  land,  was  free  from  ergot  or  largely  infested  with  it, 

ig  as  it  bad  been  cut  green  or  npe.    This  matter  is  worthy  of  care- 

ieratioii.    Hay  cut  green  is  more  digestible  and  in  every  way 

lable  than  that  which  is  allowed  to  become  ripe  and  woody; 

atter  is  much  more  liable  to  produce  severe  disease,  such  as  in- 

impaction,  and  ergotism. 

ed  disorder  may,  therefore,  be  prevented  in  the  future  by 

reful  management ;  the  chief  points  in  this  being  to  cut  the 

I     seeds  have  formed,  to  see  that  the  animals  have  a  suffi- 

ity  of  drinking  water,  to  keep  them  in  good  condition  by 

a     of  nutritious  food,  and  to  protect  them  as  much  as  possi- 
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ble  from  the  inclement  weather.  When  it  is  found  neoeasaiy  to  find 
hay  which  contains  a  considerable  quantity  of  ergot  it  is  of  Goorse  donbl; 
important  to  look  after  the  water  supply  and  the  shelter. 


GEOGRAPHICAL   DISTRIBUTION    OP   SOUTHERN  OATTIB 

FEVER. 

An  approximately  correct  outline  of  the  district  permanently  in&cted 
with  southern  fever  is  a  matter  of  supreme  importance,  not  only  to  the 
people  who  live  within  and  near  this  district,  but  to  those  interested  in 
live-stock  in  every  part  of  the  country.  The  losses  which  occur  every 
summer,  and  which  in  some  years  have  been  really  disastrous  to  the 
stock  owners  of  certain  sections,  have  been  largely  the  result  of  igno- 
rance of  the  districts  from  which  it  is  dangerous  to  bring  cattle  in  som- 
mer,  and  to  which  adult  cattle  cannot  be  taken  with  safety  at  any  sea- 
son of  the  year,  unless  they  are  to  be  slaughtered  for  beef  within  a  short 
time  after  their  arrival. 

An  attempt  to  make  efficient  laws  to  guard  against  this  malady  by 
regulating  the  movement  of  cattle  from  iiSected  localities  has  generally 
failed  to  give  relief,  because  these  districts  could  not  be  accurately 
designated.  States,  therefore,  as  well  as  individuals,  have  beeoi  unable 
to  protect  themselves,  and  the  losses  have  gone  on  year  after  year  in 
spite  of  individual  precautions  and  State  laws.  The  cheap  cattle  of 
Georgia,  Alabama,  Mississippi,  Arkansas,  Southeastern  Virginia,  and 
other  infected  sections  are  at  times  carried  to  the  most  remote  sections 
of  the  country,  and  when  this  is  done  in  spring  or  summer  extensive 
and  fatal  outbreaks  of  southern  fever  among  the  susceptible  animab 
which  cross  their  trail  or  mix  with  them  upon  their  pastures  is  the 
general  result. 

Last  year  such  outbreaks  of  disease  are  known  to  have  occurred  in 
New  York,  New  Jersey,  Pennsylvania,  Maryland,  Virginia,  West  Yir- 
ginia,  Ohio,  Illinois,  Missouri,  Kansas,  and  even  in  Dakota.  Cdondo 
and  Wyoming  seem  to  have  escaped,  notwithstanding  theintrodoctioa 
of  Southern  cattle,  and  this  was  probably  due  to  the  peculiar  dtmstie 
conditions,  the  excessive  dryness  of  the  atmosphere  preventing  the 
multiplication  of  germs  and  soon  destroying  them. 

It  is  evident,  however,  that  this  disease  maybe  carried  to  most  psrti 
of  the  country,  and  that  before  anything  can  be  accomplished  tomud 
preventing  the  very  important  losses  which  are  now  annually  caused  1^ 
it,  we  must  have  more  accurate  knowledge  of  the  section  from  which 
cattle  are  liable  to  carry  the  infection.  To  obtain  the  information  nec- 
essary to  map  out  the  infected  district  special  agents  have  been  ett^ 
ployed,  who  have  carefully  traversed  every  county  along  the  borde^ 
line  of  this  district,  and  have  investigated  the  cattle  diseases  with  snfl* 
cient  detail  to  locate  the  limits  of  the  infected  district  in  most  ooontitf 
*Yith  ver^'  great  accuracy.  In  some  counties  a  sharp  line  oannot  he 
Irawn,  because  it  does  not  exist,  but  in  such  cases  the  line  has  been 
irawn  sufliciently  toward  the  uninfected  district  to  embrace,  as  is  be* 
ieved,  all  the  ticrritory  that  was  really  infected  at  the  timeof  exaouna- 
ion.  As  this  district  is  being  continually  enlarged  by  a  gradual  HunQ^ 
/ery  slow  advance  of  the  infection,  it  is  not  safe  to  buy  cattle  near  thi' 
ine  for  shipment  to  the  North  in  summer,  unless  a  careful  personal  b^' 
-ofi  s^p+ioT    ja  ncip^e  b''  ^he  ourchaser  at  the  time. 
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of  the  Booth  is  clearly  shown  on  the  aocompianying 

9  tihe  bonndary-line  of  this  district  beyond  contro- 

)u  )ats       e  carefiilly  reported  the  individaal  experi- 

DO  im  VI  rs,  and  others  who  have  moved  cattle  either 

1  ithwaru  lu  the  vicinity  of  this  line.    These  reports  are 

rons  and  volapiinous  to  publish  in  detail,  and,  conseqaently, 

r      \m6  of  the  facts  as  tiiey  are  known  to  exist  is  all  that  we 

mp     1  to  give  in  this  report.    The  location  of  the  border-line 

Dct4     distnct  is  as  follows: 

VTBOINIA. 

tern  extremity  of  the  line  is  in  Accomack  Gonnty  on  the 

I       M     d.    The  permanent  existence  of  the  disease  on'  tiiis 

Qsoia  nas  not  heretofore  been  snspected  by  the  country  at  large. 

w  fkcts  had  come  to  oar  notice  within  the  past  year  or  two  which 

sd  to  indicate  that  certain  oatbreaks  of  southern  fever  in  Maryland 

loUowed  the  introduction  of  cattle  firom  Korthampton  County,  which 

we     the  extreme  southern  part  of  the  peninsula.    At  the  time  it 

a  impossible  that  this  disease  could  have  secured  a  permanent 

igi      nt  so  fEur  north,  aud  the  reports  were  scarcely  credited. 

A       eful  examination  of  the  x)eninsula,  however,  has  demonstrated 

e  existence  of  the  infection  of  southern  cattle  fever  throughout  Korth- 

Dounty,  and  extending  for  2  or  3  miles  across  the  boundary  into 

II     n  part  of  Accomack  County.    The  infection  seems  to  have 

m  i^iorthampton  County  so  long  that  no  one  remembers  a  time 

L  it  was  absent.    It  is  said  that  there  are  local  laws  prohibiting  the 

ement  of  cattle  from  Korthampton  to  Accomack  at  any  season  of 

p,  but  that  recently  they  have  not  been  strictly  enforced.    In  1880 

(       lerable  number  of  cattle  that  had  been  running  upon  commons  in 

nack  County,  2  or  3  miles  from  the  southern  boundary,  died  with 

US  of  southern  fever.    It  was  found  by  investigation  that  more 

»ttle  had  died  from  pasturing  on  these  commons  every  summer 

past  ten  years. 

■n  April,  1881,  a  drove  of  about  50  head  of  cattle  was  collected  in 

lumpton  County  and  driven  to  market  across    Accomack.    At 

oteagne  a  stop  of  several  hours  was  made,  and  here  at  least  six 

)f  cattle  contracted  the  disease  during  the  following  summer  and 

u.    Two  miles  farther  north  another  halt  was  made  S)r  dinner,  and 

ricinity  nine  of  the  native  animals  died.    Twenty  miles  north  of 

uie     rd  seems  to  have  stopped  again,  and  here  a  large  number  of 

9  <     lie  died. 

)  seems  to  be  no  reason  to  doubt,  then,  that  Northampton  County 

HMig  been  infected,  and  that  the  cattle  from  that  section  when 

I      ftmong  susceptible  animals  produce  the  same  fatal  results  as  has 

recognized  to  follow  a  similar  movement  of  Texas  and  Gulf- 

(     Lie.    The  infected  part  of  Accomack  County  is  very  narrow, 

n     more  than  5  miles  wide,  and  it  is  said  that  the  disease  is 

ignant  toward  the  scacoast  than  it  is  in  the  parts  which  border 

y.    This  is  in  harmony  with  the  fact  that  southern  fever  is 

lave  existed  along  the  seacoast  in  North  Carolina  and  Virginia 

"ears  before  it  invaded  the  interior. 

investigation  of  the  counties  north  of  the  Rappahannock 

to  reveal  any  trace  of  the  disease.    Not  only  were  all  the 

ly  in  good  health,  but  imported  cattle  had  remained  free 

ttfter  their  introduction.    Several  instances  were  related 
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of  bnllB  being  brought  from  Korth  or  West  and  eontmning  to  fhxifete 
their  new  home.  According  to  all  the  information  attunable,  tiia, 
there  is  do  permanent  inflection  north  of  the  Bappahannock  Birer. 

OomiDg  south  of  this  river,  we  find  that  cattle  brought  fromGIonoes- 
ter  and  Matthews  Counties  to  sections  of  the  State  farther  north  lod 
west  infect  pastures  and  thus  destroy  native  animalw.  The  ftusts  ob- 
tained indicate  that  Middlesex  Gounty  has  become  entirely  infiBcted, 
but  we  were  unable  to  obtain  evidence  of  any  permanent  infection  in 
Essex  Gounty.  In  King  and  Queen  County  the  infection  has  reached 
the  pastures  in  the  vicinity  of  King  and  Queen  Court  House  within  the 
last  four  or  five  years,  and  it  now  survives  there  through  the  winter. 
Ten  miles  north  of  this  cattle  are  susceptible  to  the  disuse  and  suffer 
when  on  the  same  pastures  with  others  from  south  or  east  of  that  lo- 
cality. While  therefoie  the  southeastern  part  6f  this  county  is  oear- 
tainly  infected  the  greater  part  is  still  free.  The  same  phenomena  in 
regard  to  the  extension  of  the  disease  that  has  been  noticed  in  oOier 
parts  of  the  South  were  also  apparent  here.  The  effeota  of  the  disease 
had  been  apparent  for  twenl^  years  south  and  east  of  the  oonrt- 
house,  but  the  pastures  here  had.  not  become  infected  until  about  in 
years  ago,  and  since  then  cattle  have  been  frequently  lost.  In  Oandioe 
County  there  was  an  outbreak  of  disease  in  1881  caused  by  cattle  from 
Gloucester  County. 

In  King  William  County  we  find  the  infection  permanently  located 
on  the  Pamunkey  Biver  8  or  10  miles  above  the  ISew  Kent  Gounty  liiuB, 
where  it  seems  to  have  been  for  the  past  twenty  years. 

lu  Hanover  County  the  permanent  infection  haa  been  at  Ha 
Court  House  and  Ashland  for  a  considerable  number  of  years.    It  is  y 
known  to  the  inhabitants  that  cattle  brought  firom  north  or  weei 
these  places  are  nearly  certain  to  die  either  the  first  or  second  si 
after  their  arrival.    The  infection  has  extended  but  little  beyond 
two  points. 

Henrico  appears  to  be  entirely  overrun  with  the  infection.  All  tlie 
cattie  sold  from  this  and  the  surrounding  counties  go  to  Bichmondeitber 
to  be  killed  for  beef  or  to  be  shipped  by  boat  to  other  markets,  and  con- 
sequently there  is  little  opportunity  to  coUect  instances  of  disease  eaiUKd 
by  cattle  carried  from  here  to  uninfected  localities.  On  the  other  hiod  it 
is  admitted  pretty  generally  bythose  who  handle  cattle  that  it  isveiT 
dangerous  if  not  absolutely  fatal  to  bring  these  from  the  elevated  lee- 
tions  of  the  State  to  any  part  of  this  county. 

In  Goochland  County  there  have  been  very  few  cases  of  disease  tn  * 
long  time,  but  the  soutiieastem  extremity  of  the  county  is  reoog^ied 
to  be  dangerous  to  northern  cattle.  Farms  on  the  James  Biver  tiuee 
or  four  miles  above  Goochland  Court  House  lose  a  few  a-nimftla  ftom 
year  to  year  with  southern  fever.  There  is,  however,  littie  opportonitT 
for  the  disease  to  occur,  since  the  traffic  in  cattie  is  not  extensive.  ^' 
mals  are  not  brought  from  north  or  west  because  of  their  liability  to  be- 
come affected,  and  they  are  not  brought  from  the  South  because  tysii 
believed  to  be  dangerous  to  the  natives. 

Powhatan  County  is  undoubtedly  infected,  and  has  been  in  this  oon- 

aition  for  many  years.    It  is  reported  by  all  the  farmers  along  tke  Jamtf 

Kiver  to  be  absolutely  fatal  to  cattle  to  be  brought  from  north  of  th^ 

iver  to  the  south  side.    They  suffer  to  the  same  extent  when  i^plf 

.arried  from  the  north  to  the  south  bank  as  when  the  diatanoe  iBgrss^* 

Cattle  from  this  coimty  have  long  been  considered  dangecoiifltotto 

riative  stock  with  Which  they  came  in  contact  when  being  driven  to  l^^* 

_UitiAA  ffl.rt.hAr  unrfii     'fhA  ^'utroduotion  of  thifl  diseasela  not  teaii^ 
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M  b     bitants,  bnt  so  &r  back  as  the  memory  of  man 

V  <       Liuons  have  prevailed. 

G<      [^  does  not  appear  quite  so  thoroughly  infected. 
jL  lis  and  MoKea^s  there  is  no  doubt  of  the  permanent  infec- 

uie  I    uthern  extremity  of  the  county  still  seems  to  be  free  from 
xu      B  counties  along  the  river  it  is  very  plaiq,  tihat  the  sections 
f  adjacent  to  &e  river  have  been  longer  infected  and  that 
here  is  more  generally  diffused  and  more  virulent  than  in 
s  counties  at  a  greater  distance  from  the  water.    And  accord- 
ly  )  attempt  to  investigate  the  condition  of  other  sections  we 

01        *  the  difficulty  of  finding  a  smaller  number  of  cases  and  a  greater 
«unty  in  the  minds  of  the  inhabitants  as  to  whether  the  native 
really  hold  the  infection  fipom  year  to  year,  or  whether  each  out- 
L      the  result  of  a  fresh  importation. 
n !    ickingham  Oounty  our  reports  confirm  the  statements  that  were 
ie         year.    The  infection  extends  up  the  south  bank  of  the  James 
rerio  »  ^     it  slightly  beyond  the  confluence  of  the  James  and  Slate 
re  om  here  the  boundary  line  of  the  infected  district  passes  up 

b  west  bank  of  the  Slate  to  Diana  Mills;  then  the  direction  is  a 
uYjastem  one  to  the  vicinity  of  Gravel  Hill,  and  to  McBea's,  in  Gum- 
County. 
n  .Ajnelia  and  Nottoway  Counties  it  has  been  impossible  to  traee  any 
or  even  to  demonstrate  the  complete  infection  of  the  territory.    It 
generally  admitted  that  twenty  years  ago  and  longer  there  was  a 
nplete  infection  of  this  district,  but  of  late  years  there  has  been  much 
lisease  and  it  has  become  possible  to  bring  in  cattle  from  north  and 
th  safety.    In  these  counties  there  are  no  fences,  and  each  man 
cessarily  keep  his  cattle  upon  his  own  pastures ;  as  a  conse- 
ihere  is  none  of  the  indiscriminate  mixing  of  cattle  which  used 
(       r,  and  the  chances  of  contagion  are  greatly  lessened. 
\vuue  there  have  been  considerable  losses  in  Prince  Edward  Oounty 
wre  is  little  evidence  of  permanent  infection,  except,  perhaps,  in  the 
treme  eastern  part.    Most  of  the  cases  seem  to  have  been  the  result 
pasturing  on  commons  that  had  been  frequented  by  animals  from 
inenhurg  County. 

In  Lunenburg  there  is  no  doubt  of  permanent  infection.    It  is  dan- 
X)  bring  cattle  from  west  or  north  into  this  county,  and,  on  the 
uand, cattle  from  this  county  have  frequently  spread  disease  when 
towml  the  west  or  north. 
la  unarlotte  County  tbo  boundary  of  infection  becomes  plainer  and 
»ws  very  nearly  the  line  of  the  Richmond  and  Danville  Kailroad  in 
course  across  the  county. 
liie  point  where  this  railroad  crosses  the  Staunton  River  to  the 
\     obna  boundary,  the  line  of  infection  was  definitely  located  in 
I        y    r's  report.    The  accompanying  map  delineates  the  portion 
i    icmia  permanently  infected  with  southern  cattle  fever  as  correctly 
jould  possibly  be  done.    Parts  of  the  line  have  been  retraced 
foui-  times  in  order  to  have  it  satisfactorily  located. 

NORTH  CAROLINA. 

Bidge  Mountains  of  North  Carolina  are  now  looked  upon 

of  this  State  as  the  practical  boundary  line  of  the  district 

infected  with  southern  fever.     At  some  points,  a«  in 

r,  the  infection  has  not  quite  reached  the  mountains,  and 

•int  it  has  crossed  the  ridge  and  invaded  Henderson 
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County.  The  laws  of  the  State,  however,  make  the  Bine  Bidge  the  I 
and  prohibit  the  movement  of  cattle  from  the  easfcem  counties  at 
seasons  of  the  year. 

SOUTH  CAROLINA  AND    OEOBaiA. 

The  whole  territory  of  South  Carolina  seems  to  have  been  ovemu 
vritb.  this  infection.  The  Blue  Bidge  Mountains,  which  form  a  part 
the  northwestern  boundary  of  the  State,  have  here  been  crossed  by  tnii 
contagion  and  are  no  longer  to  be  considered  as  the  line.  The  infectei 
dislxict  beyond  these  mountains  is,  however,  at  present  of  small  extent 
and  the  advance  is  so  slow  as  to  be  scarcelyappreciable. 

The  small  portion  of  Georgia  which  has  heretofore  been  considerec 
free  from  this  infection  is  being  rapidly  overrun }  and  it  is  now  doabt 
f  ul  if  any  of  even  the  northern  tier  of  counties  can  be  considered  entiiel] 
free.  The  mountain  sections  are  not  so  thoroughly  infected,  and  it  ii 
probable  that  Towns^  Union,  and  Fannin  Counties  are  practically  fi6< 
from  the  permanent  infection. 

Whitfield  and  Murray  Counties  have  been  quite  thoroughly  inspected 
and  the  commons  of  both  found  to  be  infected  in  all  parts.  Many  ol 
the  farms  are  also  infected,  but  some  still  remain  free,  especially  neu 
the  northern  boundary.  Cattle  taken  from  these  counties  to  the  moont 
ain  ranges  of  Gilmer  for  pasture  have  not  so  far  as  has  been  ascertained 
caused  any  outbreaks  of  disease.  This  is  probably  due  to  the  fact  that 
Gilmer  County  is  also  pretty  thoroughly  overrun. 

Here,  as  in  many  other  localities,  there  are  evidences  of  a  difiereut  in- 
tensity of  the  contagion  in  various  parts  of  the  counties,  but  more  par- 
ticularly in  different  sections  of  the  State.  Thus,  cattle  which  have 
pastured  on  the  ordinary  infected  ranges  of  Whitfield  County  withont 
harm,  have  become  diseased  as  a  consequence  of  feeding  along  the  trails 
and  on  the  commons  where  cattle  from  Southern  GkK>rgia  had  lately 
grazed.  The  movement  of  bovine  animals  from  one  farm  to  another  or 
from  one  county  to  another  is  also  considered  dangerous.  The  fatipe 
induced  by  driving  is  without  doubt  one  of  the  factors  in  producing 
the  disease  in  such  cases.  Even  cattle  from  the  extreme  south  often 
succumb  whea  exhausted  by  long  journeys.  Similar  facts  have  long 
been  noticed  with  other  diseases,  and  particularly  with  anthrax,  cattle 
which  have  resisted  the  contagion  on  the  infected  farms  becoming  vic- 
tims to  the  virus  already  within  their  bodies,  when  their  vital  resistance 
is  lowered  by  great  fatigue. 

At  DaltoTi  there  is  a  probability  that  permanent  infection  existed  be- 
fore the  war,  but  not  to  the  same  extent  as  at  present.  The  cattle 
driven  from  South  Georgia  to  provision  the  armies,  and  later  those 
brought  by  the  refugees  returning  to  their  homes,  are  believed  to  have 
been  the  means  of  distributingandintensifyingthecontagion throughout 
Northwest  Georgia. 

TENNESSEE. 

The  line  of  the  infected  district  crosses  the  boundary  line  between 
Georgia  and  Tennessee  near  the  western  slope  of  the  mountains,  and  fol- 
lows a  northwesterly  direction  to  Parkville  and  Benton,  in  Polk  County; 
i»en  its  direction  is  nearly  directly  west  to  Cleveland,  Bradley  County, 
aud  to  Snow  Hill  and  Harrison,  in  James  County.    From  this  point  the 
iver  becomes  the  line  across  Hamilton  County,  Chattanooga  and  the 
Dhickamauga  Valley,  having  been  infected  for  a  long  time.    The  soudi- 
-fAP^^T^  P5»^<^  ^f  Polk  and  f^e  southern  parts  of  Brsidley,  James,  and 
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Ilainjiton  Counties  are,  therefore,  i)criiiauoiitly  inlected.  Tlio  dislriet 
iurecteil  is  Iicrc,  as  we  liave  t'oniid  to  be  the  ease  elsewhere,  extending 
slowly  to\vai'<l  the  north;  and  though  this  extension  is  slow  it  is  ap- 
parently continuous,  and  llie  tenitor^'^  once  overrun  is  seldom  redeemed 
from  the  8cour«>:e.  The  points  which  we  have  mentioned  as  existing  on 
tbe  border  line  of  the  district  have  only  been  infected  within  a  few 
.vettTs.  and,  as  elsewhere  in  newly  infected  sections,  it  is  the  commons 
rather  than  the  farms  that  are  dangerous,  and  even  the  commons  are 
not  uniformly  affected. 

In  Marion  Ck)unty  the  line  of  infection  passes  in  a  northwesterly  di- 
rection up  the  east  side  of  the  Sequatchie  Valley  and  within  one  or  two 
miles  of  the  8eqnatchie  County  line,  and  then  crosses  the  valley  and 
down  the  west  side  for  live  or  ten  miles,  ]>assing  around  the  mountain 
range  and  taking  a  southwesterly  direction  to  the  vicinity  of  Jasper; 
from  here  the  direction  is  again  north west<»rly  to  Decherd,  in  Fi-anklin 
County,  the  greater  part  of  this  county  being  apparently  permanently 
iufecteil.    From  Decherd  the  direction  of  the  line  is  slightly  south  of 
west  to  Fayetteville,  in  Lincoln  County,  and  from  this  point  along  the 
Elk  River  to  the  Alabama  State  line  in  the  vicinity  of  Veto  Station. 
The  southern  part  of  Lincoln  County  is  what  is  called  the  barren  region, 
and  has  been  infected  for  many  years.    In  the  vicinity  of  Marbut's  the 
line  again  crosses  into  Tennessee,  taking  a  northwestern  direction,  and 
at  tbe  county  line  between  Giles  and  Lawrence  Counties  is  alK)ut  five 
miles  north  of  the  Alabama  State  line.    On  the  boundary  between  Law- 
rence and  Wayne  Counties  this  line  is  10  miles  north  of  Alabama.    At 
this  point  there  is  a  siulden  bend  toward  the  north,  the  line  crossing  to 
the  northwestern  corner  of  AVayne  County,  taking  in  about  one-fifth  of 
l^ecatur  County  and  all  of  Harden.     In  Henderson  County  it  reaches 
sw  far  north  as  Shady  Hill,  then  passes  directly  west  to  the  vicinity  of 
Miftiiu,  in  the  same  county.    From  here  the  direction  is  slightly  south 
of  west  to  Denmark,  the  boundary'  between  JMadiscn  l>eing  crossed  2 
wiles  north  of  Haitleman  County;  from  here  the  direction  is  westerly 
to  Stanton  Depot,  in  Haywood  County,  and  onwar<l  towjird  the  south- 
western corner  of  Haywood  and  along  the  northern  boundary  of  Shelby 
to  the  Mississippi  Kiver.    All  of  Shelby  and  Fayette  Counties  appear 
to  be  infected,  while  Tii>ton,  as  far  as  we  have  been  able  to  learn,  is  free 
from  any  infe<'tion. 

Tbis  concludes  our  examination  of  the  district  permanently  infected 

with  8outhern  cattle  fever  lor  the  year.    It  will  be  seen  that  a  consider- 

•j>te  portion  of  Tennessee  has  alrejwly  become  infected.   Kven  the  mount- 

^inong  counties  in  the  southeastern  part  of  the  State  have  been  in- 

Jjjded,  while  in  the  river  valleys  of  the  central  part  of  the  State  the  line 

w  reached  considerably  farther  toward  the  north.    Along  the  whole 

line  of  the  infected  district  in  this  State,  as  in  the  other  States  pre- 

^"^ly  examined,  we  have  found  the  same  history  of  the  extension 

^the  i)ermauently-infected  district.    At  some  points  this  extension 

jeeu  insignificant  or  is  scarcely  noticeable  within  the  hist  (|uar- 

JJ^tf  a  century,  but  in  the  situations  more  favorable  to  the  progress 

'      disease  there  has  apparently  been  a  regular  advance  of  from  one 

ttiiles  iKjr  year.    This  history  coincides  substantially  with  what 

d  of  the  progress  of  the  disease  in  Virginia,  North  Caroluia, 

teorgia.    As  a  consequence  of  these  facts  there  can  be  no  longer 

ai  reason  to  doubt  the  <H)n tinned  extension  toward  the  north 

rict  permanently  inf<»ct<Hl  with  this  disease.    Considering  tho 

nperatnro  which  occurs  in  the  mountains  of  southeastern 

id  in  the  part  of  this  State  located  in  the  lOssissippi  Valley, 
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>\ c  can  scarcely  hope  that  the  wiutcrs  iu  auy  coD8iderahlc  part 
stock-raisiii|;»:  section  of  the  country  will  be  sufficiently  severe  to 
11  i»crmanent  check  to  the  extension  of  this  contagion. 

It  is  proposed  to  continue  the  examination  of  this  district acrossi 
sas,  Indian  Territory,  and  Texas,  to  the  Rio  Grande  River,  and  it  is  Ix 
that  a  definite  location  of  this  line  will  be  of  great  assistance  toth 
gaged  in  the  live-stock  industry  in  the  whole  southwestern  part  of  th 
try.  The  mortality  among  tlioroughbred  cattle  taken  south  of  the 
line  of  the  i>ennanently  infected  district  is  so  great  that  it  has  be 
matter  of  importance  to  buy  animals  which  have  acquired  a  < 
amount  of  immunity  from  this  disease.  It  is  believed  by  many 
ers  that  by  establishing  breeding  farms  just  within  the  line  of  in 
that  there  will  be  a  smaller  mortality  i'rom  the  disease,  and  il 
animals  raised  under  these  conditions  will  still  be  able  to  resist 
fects  in  a  very  perfect  manner.  Already  such  farms  have  been 
lished  in  Southeast  Kansas  and  Southern  Missouri,  under  the  beli 
animals  raised  in  this  locality  will  prove  insusceptible  to  the  < 
when  carried  ftirther  south,  but  the  great  uncertainty  which  ati 
exists  with  regard  to  the  exact  location  of  this  line  makes  it  ext 
doubtful  if  these  farms  have  been  correctly  located.  A  uumbei 
tensive  breeders  who  have  a  very  intelligent  idea  of  the  natu 
eflPects  of  this  disease  have  i*ecently  expressed  to  me  their  high 
elation  of  the  work  now  being  done  by  the  Department  of  Agri< 
toward  establishing  the  boundary  of  this  infected  district.  It 
lieved  tliat  definite  knowledge  in  regard  to  this  will  relieve  tliei 
many  of  the  Ciiuses  of  embarrassment  connected  with  the  shipn 
thoroughbred  cattle  to  the  South. 


INVESTIGATIONS  0¥  SWINE  PLAGUE. 

In  a  communication  of  M.  Pasteur  to  the  Paris  Academy  of  S( 
(Comptes  Rendus,  1883,  p,  11G3)  it  was  asserted: 
J .  That  the  microbe  of  swine  plague  is  a  dumb-bell  micrococci 

2.  That  pigeons  are  very  susceptible  to  the  virus,  and  passii 
through  a  succession  of  these  birds  increases  its  activity. 

3.  That  rabbits  are  also  susceptible,  and  passing  the  virus  tl 
a  succession  of  these  animals  attenuates  it  to  such  an  extent  that 
are  inoculated  with  it  they  only  contract  a  slight  illness  which 
them  immunity  from  subsequent  attacks. 

To  these  assertions  Dr.  Klein  (Vet.  Jr.,  1884,  July,  p.  31))  repli 

J.  That  M.  Pasteur  has  overlooked  the  true  mici*obe,  and  that 
a  bacillus  and  not  a  micrococcus. 

L-.  That  all  of  his  (Klein's)  inoculations  of  pigeons  with  virus 
directly  from  diseased  swine — virus  which  invariably  ])roducest 
case  in  swine  and  other  susceptible  animals— and  with  his  artitic 
lures  of  the  organism  of  swine  fever,  i)roduced  absolutely  no 
either  general  or  local. 

;».  That  it  is  impossible  to  say  whether  M.  Pasteur's  rabbits 
swine  fever  or  of  sei)tica;nua,  though  he  (Klein)  had  shown  in  18 
rabbits  are  susceptible  to  swine  lever  when  inoculatcil,  from  lu 
directly  derived  from  the  pig. 

4.  He  adds  in  an  addendum  that  he  has  recently  satislied  1 
that  the  artilicial  cultivation  of  the  virus  in  the  organs  of  mice 
bits  by  inoculating  these  from  diseased  swine  will  produce  a  mil 
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le  fbom  which  tho  auimal  quickly  recovers,  aud  is  thereby* 

u^nii  the  disease. 

rery  evident  that  befoi-e  any  sale  method  of  protective  inocula- 

vacciuation  cau  be  adopted  we  must  be  satisfied  as  to  the  nature 

riruB.    Rabbits  aud  luice  are  both  subject  to  septicteniia,  aud 

te  ccitaiu,  fn>m  the  difiereuce  iu  the  microscopical  a])pearauce 

•m  f k»wril)od  by  these  two  investigators,  that  either  the  oue  or 

•  hod  <;nltivjitod  and  inocuUited  with  a  septic  virus.     Dr.  Kleiu 

loir  hesitate  to  say  that  it  seems  ])robable  to  him  that,  ^'  as  iu  the 

of  the  microbe  of  fowl  cholera,  M.  Pasteur  did  not  work  with  pure 

ations  of  the  microl)e  of  swine  fever."    M.  Pasteur  will  doubtless 

he  other  hand,  that  Dr.  Kleiu  has  evidently  been  cultivating  aud 

lug  with  the  septic  vibrio.    Both  cannot  be  right  in  their  belief 

mey  have  been  working  with  the  true  germ,  aud,  consequently,  it 

y  probable  that  both  sets  of  hogs  were  not  protected  from  the 

me  swine  plague.    Each  has  made  many  inoculation  experiments, 

las  cultivated  his  germ  through  a  number  of  cultivations  in  purity 

[)pose8,  and  each  believes  that  he  has  produced  the  true  swine 

)  with  such  cultivations;  but  oue  of  them  is  wrong;  vaccination 

rim  the  virus  of  one  will  fail  in  practice,  and  if  the  wrong  virus  is  so 

r  obtained  it  becomes  doubly  important  to  know  how  US  discnmi- 

reen  them. 

aerreportJS  I  have  given  detailsof  experiments  which,  if  eoriHictly 

aemoustrate  beyond  question  that  the  microbe  of  swine  plague 

\m      >coi!CUs.    These  experiments  were  made  and  the  accounts  of 

pnolished  in  advance  of  those  of  M.  Pasteur,  and  the  evidence 

u  was  all  that  could  reasonably  be  required  to  decide  a  scientific 

ion  of  this  kind.    Dr.  Klein,  however,  has  published  evidence  which 

lufoce  is  equally  conclusive  in  his  favor;  and  as  it  is  not  likely  that 

iro  different  diseases  resembling  each  other  so  closely  in  symptoms  aud 

but  having  such  dissimilar  virus,  havb  been  investigated,  the 

vasonable  conclusion  is  that  one  is  mistaken  in  his  conclusion.    It 

ry,  therefore,  to  review  certain  points  in  the  investigations  and 

>umigiorward  such  new  evidence  as  shall  be  required  to  remove  these 

neertainties. 

I  The  microbe  of  sici7ie  plagne. — As  I  have  shown  elsewhere  {Science^ 

.  D.  155)  Dr.  Klein  was  first  to  demonstrate  the  presence  of  micrococci 

s  of  animals  that  had  suffered  from  swine  plague,  but  he  did 

mv^i  lime  (1876)  attribute,  nor  has  he  at  any  time  subsequently  at- 

,  the  cause  of  the  disease  to  this  organism.    On  the  contaifry,  he 

ed  a  long  series  of  investigations  in  1878  (report  of  the  medical 

)f  the  Local  (lovernmeut  Board)  from  which  he  concluded  that 

uiie  germ  of  this  disease  is  a  bacillus,  aud  in  his  last  paper  reiterates 

dusion  and  asserts  that  the  micrococcus  is  entirely  an  epiphc- 

n  (Vet.  Journal,  July,  1884,  p.  39-47). 

reiH)!!  for  1880  (Department  of  AgriciUture,  Special  Keport  No. 

22-24),  1  published  exi>erimeuts  showing  that  the  blood  of  sick, 

,  hogs,  which  had  been  received  into  vacuum  tubes  that  were. 

ie  the  vein  with  proper  precautious  before  being  opened,  and 

a  immediately  withdrawn  and  hermetically  sealed,  contained 

no  other  organisms,  and  that  hogs  inoculated  with  this 

.  a  severe  form  of  swine  plague.    This  organism  was 

lu  the  virulent  liquids  (blood,  peritoneal  effusion,  &c.),  in 

i  outbreaks  of  the  disease  which  were  investigated  at  that 

18  the  first  discovery  recorded,  so  far  as  I  am  aware,  of 

of  micrococci  iu  the  blood  of  the  affected  swine  before 


260         REPORT   OF   THK   COMMISSIONER   OP   AGRICULTURE. 

4leath;  and  it  liiis  a  very  important  beariug  ou  the  etiology  of       di 
ease,  since  B,poMt  mortem  development  of  the  germs  is  out  ofthe  quisn 
and  they  were  found  in  situations  to  wliich  there  was  no  dii'ect  c<     ai 
cation  from  the  outside  of  the  body. 

In  my  next  report  (Department  of  Agriculture,  Annual  Eeport,  18i 
and  1882,   pp.  267-269)  I  gave  the  details  of  experiments  which  < 
onstrated  that  these  micrococci  after  they  had  been  carried  throufrl 
cultivations  in  considerable  quantities  of  liquid  were  still  capi 
producing  very  marked  cases  of  the  disease.    This  was,  I  beiwv 
the  first  satisfactory  evidence  of  the  pathogenic  eftect  of  the  microooe 
in  the  disease  known  as  swine  plague ;  and  I  desire  to  call  atte:     i' 
the  fact  that  these  inoculations  were  made  January  17, 1881,  or  : 
than  fourteen  months  before  the  discovery  of  the  same  organism  bjj 
Pasteur  and  Thuillier. 

To  establish  the  connection  of  the  bacilli  with  the  cause  of  the  di 
ease,  Dr.  Klein  relies  upon  the  following  evidence : 

1.  The  presence  of  bacilli  in  microscopic  sections  of  the  tissui 

2.  The  multiplication  of  bacilli  in  the  artificial  cultures  of  the  vi 

3.  The  production  of  disease  by  inoculations  with  the  cnltivBn 
bacilli. 

He  has  not  forgotten  that  in  his  first  report  he  described  microc 
and  not  bacilli  as  existing  in  the  tissues,  but  there  is  an  evident  att 
to  explain  this  by  conveying  the  impression  that  these  were  fon     e 
clusively  in  situations  where  they  might  be  derived  from  external  soura 
For  instance,  in  his  last  paper  (Vet.  Journal,  July,  1884,  p.  41)  he  say 

Preparing  sect  ions  tlirougL  tlie  typically  ulcerated  mucons  membrane  of  tkeltf 
intestine,  staining  these  in  aniline  <lycs,  and  examining  them  under  the  micioeeoi 
I  find  this :  In  the  6ii])criicial  parts  of  the  necrosed  membrane  are  present  large : 
bers  of  micrococci  of  various  Kinds,  chiefly  varying  in  the  size  of  the  elcmenti 
m  the  mo<le  of  aggregation.  These  micrococci  stain  well  in  Spiller's  purple  ftuu 
methyl  bluo,  and  are  present  only  in  the  necrotic  parts  of  the  ulceration,  in  whi 
they  a]>pcar  irregularly  distributed.  But  in  the  depth  of  tJie  tissue,  and  extending 
many  cases  into  the  inliamed  sub-mncous  tissue,  are  seen  fltreaks  and  clampt 
minute  rod-shaped  bact-eria,  which  coincide  as  regards  size  (leneth  and  thickne 
with  the  baclUi  which  I  described  in  my  former  memoir,  the  single  orgauisius  bei 
about  0.001  to  0.004  """.  long,  and  aboirt  a  third  or  a  fourth  as  thick. 

In  his  first  report  he  described  the  situation  of  the  micrococci  in 
intestine  somewhat  dilferently,  as  follows : 

From,  Hiideven  before  the  first  signs  of  necrosis  of  the  mnoosa,  vis.,  whfiBtl 
epithelium  begins  to  break  down  nud  be  shed  from  the  surface,  there  are  foandnuff 
of  micrococci,  which  in  some  ulcers  occupy  a  great  portion  of  debris.  (Report  of  tl 
medical  olliccr  ofthe  privy  council  and  local  government  board,  1876,  p. !».) 

A^ain,  in  regard  to  the  ulcerations  of  the  mucous  membrane  of 
tongue,  he  says  in  his  last  report : 

I  have  scon  in  the  superficial  parts  ofthe  ulcers  large  clumps  of  microoocd,  )fi^ 
thudeptli  of,  and  extending  between  the  infiamed  muscular  tissue  I  havefooiii 
tsamt;  rod-sha])c>(l  organismts  as  mentioned  above  ;  they  are  chiefly  in  spaces  betv« 
tlio  bundles  of  the  inflamod  connective  tissue,  forming  here  streaks  of  longer  or 
chains.     (l*agc  4*2.) 

't!  his  first  report  this  was  stated  as  follows: 

^n  the  ulceration  ofthe  tongue  just  mentioned,  and  at  a  time  when  the  snpeifia 
^cab  has  not  been  removed,  I  have  seen  masses  of  micrococci  situate  chiefly  in  thfltiM 
*'  the  papill.T,  but  at  some  places  reaching  as  far  deep  as  the  inflammation  extend 
PagclH).) 

Ill  regard  to  th<*  similar  lesions  of  tlic  cpiglotis  the  following 
^^uage  was  used : 

have  before  me  preiiarations  throu|rh  the  epiglottis,  the  submaoosa  of  the  pi 
rior  surface  being  in  a  state  of  necrosis,  and  near  the  edge  so  broken  dovntf 
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a  dee]^  nicer,  while  the  macous  membrane  of  the  anterior  surface  ia  only 
AOied  in  its  snbmncous  tissne ;  in  this  I  find  lymphatic  vessels  filled  with 
Ac.    (Pace  100.) 

)  t      appearance  of  the  lung  his  last  report  says : 

18  through  the  diseased  parts  of  the  lung  reveal,  in  preparations  stained  as 
le  presence  of  large  numbers  of  micrococci  in  the  cavity  of  the  bronchi  and 
M,  but  not  in  all  lungs,  since  I  have  found  lungs  in  which  they  were  alto- 
Ment.  But  there  are  always  present  in  larger  or  smaller  clumps  the  same 
Ml-8hax>ed  organisms  as  mentioned  above.  They  are  imbedded  in  a  ooa^lum 
D  air  vesicles,  or  they  block  up  a  blood-vessel  in  the  wall  of  a  bronchiole  or 
D.  In  the  air  vesicles  I  have  seen  exudation  cells,  white-blood  corpuscles  con- 
lumps  of  the  rods ;  they  are  well  brought  out  by  SpiUer's  purple.  In  the  air 
f  some  lungs  I  have  seen  them  grow  to  very  long  chains,  leptothrix,  ten, 
uul  more  times  the  length  of  the  single  rods.  These  rods  were  present,  not 
le  air  vesicles,  but  also  m  the  tissue  itoelf,  both  of  the  walls  of  the  air  vesicles 
)  of  the  smaller  or  larger  bronchi.    (Pages  41,  42. ) 

i.first  report  there  is  a  most  radical  difference  in  the  description 
ituation  where  the  micrococci  were  seen : 

nfiltrated,  firm,  more  or  less  disintegrating  parts  I  find  great  masses  of  mi- 
lling up  capillaries  and  veins,  and  also  contained  in  lymphatics  around  arteries, 
r  be  found  also  in  minor  bronchi  which  have  been  completly  blocked  up  by 
Sammatory  products,  but  there  the  masses  of  micrococci,  conspicuous  by 
I  coloration  in  hsematoxylin  preparations,  are  generally  present  in  greater  or 

ips  between  the  outer  surface  of  the  plug  and  the  wall  of  the  bronchus, 
ui'a  is  much  swollen,  and  contains  great  numbers,  continuous  layers,  of  lumps 
icci.    The  free  surface  of  the  membrane  is  in  many  parts  covered  with  them. 

ion  fluid  is  also  charged  with  them,  as  has  been  mentioned  above.    (Pages 

is  to  say,  in  1876,  Dr.  Klein  was -able  to  find  the  micrococci  not 
he  necrotic  parts  of  the  ulcerations,  but  he  found  them  from  and 
e  first  signs  of  necrosis;  ho  found  them  extending  as  deep  into  the 
the  tongue  as  the  inflammation  extended,  and  in  the  epiglottis  at 
ohere  tlie  submucous  tissue  was  only  slightly  inflamed  he  found  tlie 
'^c  vessels  filled  with  micrococci.  In  the  lungs,  instead  of  the 
5ci  being  confined  to  the  cavity  of  the  air  vesicles  and  bronchi 
sires  us  to  undei-stand  from  his  last  report,  he  really  found  them 
iltrated  and  firm  parts,  filling  up  capillaries,  veins  and  lymphatics. 
d  even  penetrated  to  the  pleura  which  contained  great  numbers 
inuous  layers  of  them  ;  the  free  surface  was  covered  with  them,  and 
%tion  fluid  teas  charged  with  them.  Their  presence  in  the  pleural 
is  sufficient  evidence  that  cross-section  of  bacilli  had  not  been 
1  for  micrococci  in  the  tissues ;  and  it  may,  consequently,  be 
I  as  beyond  question  that  this  organism  existed  at  the  points 
Q  the  report  of  1876. 

last  report  it  is  stated  that  the  rods  (bacilli)  are  found  ^'  in  the 
exudation,  in  the  juice  of  the  lung  tissue,  in  the  peritoneal 
«,  and  occasionally,  but  not  generally,  also  in  the  blood  already 
resh  state."    Sections  made  through  the  fresh  or  hardened, 
mesenteric  and  inguinal  lymph  glands  are  said  to  reveal  the 
I  of  clumps  of  the  same  minute  rod-shaped  organisms.    Look- 
dump  of  these  organisms,  one  imagines  them  at  first  tx>  be  a 
of  micrococci,  but  using  oil-immersion  lenses  and  Abbess  sub- 
serit  becomes  certain  that  they  are  undoubted  rods — some 
liform,  others  more  or  less  "  beaded.'^ 

rf  the  examination  of  the  tissues  it  will  be  seen  that, 
of  tlie  lymph  glands  mentioned,  the  bacilli  of  the 

ui/fle  if  any  advantage  in  situation  over  the  micrococci 

;    And  if  we  consider  that  the  organisms  of  these 

ible  m icrococci  tiiat  it  requires  oil-immersion  lenses 
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and  an  A l)l>o condenser  lonnik<Midistiucli(»n,auiL  (liiU  cvou  iimk 
favorable  condiiicnis  some  of  (lie  rods  arc  more  or  leHs  ^*  licadoi 
reiuler  will  not  lee  1  so  eerlain  thut  (hey  an^.  nndoubted  ru<1.s  jm 
Klein.. 

The  examiiiatioi)  of  the  tiBsues  of  mice  and  rabbits  which  ha^ 
after  inoculation  with  the  more  or  less  septic  liquid  of  dead  lioj 
not  be  accepted  as  throwingany  satisfactory  lighton  HO  difOcnItapr 
since  others  cannot  fail  to  have  the  same  doubts  iu  regard  to  Dr. " 
experimental  animals  that  this  gentleman  is  so  fre^  to  express  iu 
to  those  of  M.  Pasteur.  The  questiou  as  to  the  organisms  foimd 
tissues  of  animals  so  susceptible  to  various  forms  of  septiciemia 
and  rabbits  after  they  have  been  inoculated  with  morbid  produci 
hogs  which  have  died  of  a  disease  iu  which  local  necrosis  and  ga 
is  not  uncommon,  is  one  which  can  only  complicate  the  real  issu 
out  in  any  sense  elucidating  it.  Indeed,  when  Dr.  Klein  tells  i 
he  has  "  seen  a  good  many  pigs  inoculated  with  culture  of  the  bac 
of  swine  fever,  which  beyond  the  swelling  of  the  glands  and  be 
transitory  rise  of  the  body  temi)erature  on  the  secoiid  and  third  day, 
or  even  two  degrees  C,  showed  no  other  signs,"  we  have  stroi 
cions  that  the  slight  trouble  produced  was  of  a  septic  nature  ralii* 
a  mild  attack  of  the  destructive  swine  plague.  The  period  of  inev 
in  swine  plague  is  much  longer  than  tiiat  of  septiciemia ;  sckmet  iiii 
three  weeks ;  generally  it  is  from  twelve  days  to  two  weeks,  and  it 
by  the  use  of  enormous  doses  of  virus  that  I  have  succeeded  in  re 
it  to  four  or  live  days ;  and,  therefore,  when  we  are  told  that  ii 
mild  attacks  the  period  of  incubation  was  but  two  or  three  da; 
that  in  at  least  one  ca«se  there  was  a  rise  of  temperature  within  t 
four  hours  (Ibid,,  \h  4('»)»  the  appearances  are  certainly  very  muc 
in  favor  of  septiejeniia  than  swine  plague.  Certain  it  is  thatiu  j 
my  numerous  inoculation  experiments  haB  there  been  a  rise  of  t 
ature  within  so  short  a  lime.  As  I  write  this  I  have  just  returne 
making  tskpost  mortem  examination  of  a  pig  killed  in  the  last  st 
the  aeute  form  of  the  disease ;  this  was  one  of  a  lot  of  three  ino< 
with  a  virus  so  virulent  that  not  one  of  a  considerable  number  oi 
that  have  been  inoculated  with  it  during  the  last  three  months 
covered.  With  so  virulent  a  vii*us  one  would  expect  the  incuba 
be  at  its  shortest  duration,  and  yet  neither  of  these  three  show 
appreciable  signs  of  disease  up  to  the  twelfth  day.  All  sicke 
about  the  sanu^  time,  and  to-day,  the  fifteenth  day,  all  were  so  ext 
ill  that  the  most  careful  prognosis  would  be  death  of  all  withii: 
eight  hours. 

In  animals  which  have  died  from  the  disease  and  on  which 
mortem  examination  was  not  possible  immediately  after  death, 
also  found  luutilli  in  the  i)eritoneal  and  plural  etfnsion,  and  evea 
blood.  A  photograph  of  some  of  the  peritoneal  efi'usion  drie< 
cover-glass  at  the  time  of  the  autopsy,  and  afterward  stainc 
mounted,  shows  these  v<h\v  i)lainly ;  this  photograph  has  l>een 
duced  by  the  helioeausiic  process  an<l  accompanies  this  report  ai 
XII.  Xo  doubt  bacilli  would  also  have  been  found  in  the  solid 
of  this  animal ;  but  these  organisms  were  tiie  result  of  changes 
occur  either  shortly  before  or  after  death,  and  have  not  been 
n  any  of  the  numerous  animals  which  I  have  destroyed  for  ex 
,ion  when  in  tlu*  earlier  stages  of  the  disease.  Jn  such  cases  tli 
toneal,  (he  pleural,  and  the  pericardial  effusions,  and  usually  the 
are  found  to  contain  motionless  micrococci  of  tlie  figure-ofeigbi 
but  often  united  in  chains  and  various-shaped  clusters. 
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Intheiiiiiiiy  (;iiUiv:!ti<>ns  wliirh  I  have  maiie  t'roin  inuteiial  obtained 
fhymriauj^hteiXMl  animals  I  havo  never  lound  Inicilli  cxeA>pt  in  a  very 
ftw  eases  where  the  virus  was  not  obtained  until  after  contact  with  the 
air,  where  the  vacunin  tubes  had  not  been  properly  sealed,  or  where 
theanimal  was  Tiot  slaughtered  until  the  last  stages  of  tlie  disease.  A 
photograph  of  a  preparation  made  from  one  of  these  cnltivatious  is  re- 
prodnoed  in  Plate  XT.  It  seems  to  be  a  ixnfectly  pure  cultivation  of 
micrococci  so  far  as  (jareful  examination  with  the  microscope  is  able  to 
determine,  and  it  was  so  virulent  that  three  pigs  inoculated  with  it  all 
contracted  the  disease  and  all  died.  • 

In  my  most  recent  investigations  1  find  that  the  i)eritoneal  elfusion 
is  often  impure  in  the  last  stages  of  the  disease.  In  such  Cijses  a  vari- 
ety of  organisms  appear  in  the  cultivations  made  with  this  liquid,  but 
pure  cultures  of  micrococci  are  still  obtained  from  the  pleural  effusion, 
or  in  thase  rare  cases  where  this  too  is  impure  the  pericardial  fluid  and 
blood  have  yielded  pure  cultures  of  micrococci.  A  fiict  of  great  im 
portance  is  that  no  pure  cultures  of  bacilli  have  been  obtained,  and  that 
where  but  a  single  species  of  organism  has  multiplied  this  has  invaria- 
Uy  been  a  micrococcns. 

Ha\ing  obtained  such  results  froui  my  investigations,  and  having  re- 
W  I  them  over  and  over  again,  and  confirmed  them  with  virus  from 
JUS  parts  of  the  country,  I  cannot  but  conclude  that  swine  ]>lague 
to  a  inieiococcns,  and  that  the  disease  produced  by  Dr.  Klein's 
Biunvated  burilli  was  a  form  of  septicaemia.  And  this  conclusion  is 
wniirDUMl  b\  the  short  period  of  incubation  in  his  cases,  and  the  fact 
that  many  of  Iiis  animals  sho\yed  nosignsof  disease  other  than  a  slight 
fiseof  temperature  and  an  enlargement  and  congestion  of  the  lymph 
Shmds. 

The  following  record  of  experiments  contains  the  most  imiwrtant  of 
those  which  have  been  made  since  my  last  report,  and  is  a  cjontinuation 
>f  the  evidence  upon  which  the  above  statements  have  been  nuide: 

Erpeiiment  No.  1. — Two  pigs  were  inoculated  June  28,  1S8;5,  with 

^      ihied  on  quills  an<l  sent  from  Indiana,     it  was  obtained  by  killing 

^      i  1>ig  and  immediately  dipping  the  quills  in  ]>eritoneal  and  ])]enral 

I  and  the  exudation  liquid  from  the  lungs,  and  drying  this  alter 

uHs  manner  practiced  for  preservation  of  vaccine  lymph,     in  this  case 

tbo  animal  from  which  the  virus  was  obtained  di  I  not  have  a  very 

ere  form  of  the  disease.    For  inoculation  the  virus  on  three  or  four 

I  was  rubbed  up  with  2cc-  of  salt  solution  find  injected  under  the 

I  of  thigh.    Tlie  fourth  day  (July  2)  there  was  elevated  tem])erature 

iiriioajjti  KK'ji  o  F.)  and  slight  redness  at  the  point  of  inoculation.    The 

lay  there  was  diffused  redness  on  the  inner  side  of  both  thighs, 

iption  of  small  papuhe  on  the  thin  parts  of  the  skin  and  an  in- 

i  elevation  of  temperature  (103;;o  and  lOip  p.).    j^iy  r>  to  0 

:emperature  remained  at  or  above  lOa^  with  one,  and  rea(^hed  its 

point  on  the  7th,  being  then  105;^^,  and  the  erui)tion  was  very 

Mid  extended  over  the  greater  ])art  of  the  surface  of  the  body. 

tins  time  tliev  began  to  imiu'ove,  and  in  neither  easewa^sihr 

fatal. 

Hras  one  of  a  number  of  inoculation  experiments  made  to  obtain 
virus  for  exi>erimental  purposes,  and  is  recorded  to  illustrate 
remarks  in  regard  to  the  ])eriod  of  incubation. 

t  X(f.  2. — Four  hogs  were  inoculated  July  7.  with  virus 

Indiana,  and  preserved  in  the  same  way  as  the  other,  but  was 

an  outbreak  which  was  much  more  virulent  and  fatal. 
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This  uas  also  .suspiMHied  in  siiU  soliitiou  aiul  injected  liypodermii^ally  in 
tlio  dose  2«'-  1o  ;>*'«•  at  the  iiinor  side  of  the  tliigh. 

To  and  including  »hily  17,  or  for  the  lirst  ten  days,  there  wei^e  small, 
hard  swellings  at^the  point  of  inoculation,  but  no  positive  signs  of  diHease, 
and  tin*.  a])i)etite  remained  good.  There  were  considerable  variations 
in  the  ten)i)eratures,  but  it  is  doubtful  if  this  had  any  pathological  sig- 
nificance. July  18,  three  were  evidently  sick,  with  temperatures  of 
102?c>,  105J,  and  100?^  F. 

Tlie  one  inost  severely  ailccted  wa^  killed  »luly  21,  at  which  time  the 
tempcFature  avjis  104^^^  F.,  and  there  was  complete  loss  of  api>etite. 
The  point  of  inoculation  was  much  swollen,,  the  enlargement  extendiu^r 
forward  under  the  abdomen,  and  Avas  about  6  inches  in  lengtli  by  2 
in  breadth.    When  cut  aeross  it  was  found  to  be  dense  and  fibrous  and 
creaked  under  the  knife.    A  clear  lymph  flowed  from  the  cut  surface. 
In  the  center  of  the  swelling  was  an  irregular  cavity,  1  to  2  inches 
across  and  partly  filled  with  dry  caseous  material,  reminding  one  of 
t  he  sequestrum  formed  in  fowl  cholera  when  an  inactive  virus  is  injecte<l 
into  the  muscles  in  large  quantities.    The  right  lung  was  nearly  all  of 
a  deep-red  color  with  extensive  areas  of  infarction.    There  was  a  small 
f[uantity  of  effusion  in  the  cavity  of  the  thorax.    The  intestinal  tract 
was  congested  but  there  was  no  peritoneal  effusion. 

The  pleural  effusion  was  collected  in  vacuum  tubes  with  all  known 
])recautions  to  prevent  access  of  atmospheric  germs,  and  hermetically 
sealed.  Cultivations  were  made  by  infecting  sterilized  nutritive  liquids 
in  the  cultivation  apparatus  with  small  quantitiesof  this  pleural effasion. 
The  cultivation  liquids  used  were  pork  and  beef  broths  which  had  not 
been  neutralized  and  neutral  veal  broth.  All  the  attempted  coltivations 
were  successful,  and  the  organism  which  multiplied  was  of  identical  ap- 
pearance in  each — it  was  a  diplococcus  or  figure  eight  in  form,  and  had 
a  tendency  to  adhere  in  short  chains  and  small  clusters. 

This  organism  was  earned  through  three  cultivations,  each  apparatus 
containing  about  half  an  ounce  (IS*^*))  of  liquid.  August  2  experi- 
ment No.  3  was  made  by  inoculating  2  pigs  with  the  third  cultivation 
of  this  micrococcus.  One  of  these  had  a  hypodermic  in^jection  of  4"^- 
and  the  other  of  10<^*-  of  the  cultivation  liquid.  This  was  made  on 
the  inner  side  of  both  thighs  and  with  the  latter  also  between  the  fore 
l(»<;s. 

There  was  swelling  at  the  point  of  inoculation  within  twenty-four 
hours ;  but  no  marked  increase  of  temi)ei'ature  until  Angnst  7,  when  it 
reached  105p  with  one,  and  104fo  with  the  other,  with  impaired  appe- 
tite, thirst,  and  shivering.  Two  days  later  the  skin  over  the  entire  ab- 
domen was  wrinkled,  flabby,  and  in  places  losing  its  epidermis.  From 
this  lime  they  Improved  in  general  symi)toms  until  August  17,  when 
the  one  that  received  the  larger  (Quantity  of  virus  and  which  had  been 
most  severely  aiVected  was  killed  for  examination.  At  this  time  then 
was  extensive  desciuamation  of  the  epithelium  over  the  abdomen;  the 
swelling  at  the  point  of  inoculation  had  softened  and  contained  pas. 
There  was  swelling  of  the  lynij)hntic  glands  of  the  inguinal  and  mesen* 
teric  regions,  petoHiisi*  of  tlie  serous  membranes,  andsliglit  peritoneal 
i*flusion. 

Krperiment  No,  4. — ThnM'  ]>igs,  Nos.  20,  27,  and  28,  were  inoculated 

June  1)  with  a  cull  ivation  li<|ui(l  seeded  from  the  vinilent  effusion  of  a 

)ig  that,  had  died  from  the  result  of  inoculation  with  a  very  fatal  vims 

received  froiu  Illinois.    This  cultivation  liquid  contained  only  mido- 

'occi,  the  appearance  of  which  are  very  well  shown  in  Plate  XI,  which 

'••s  reproduced  from  a  i>hotograph. 
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June  14,  all  liatl  elevated  temperatures  varying  from  1040  to  105f ^  F., 
increased  tliirSt,  tucked  up  abdoineus,  swelling  at  the  points  of  inocula- 
Hm,  rieors,  and  secluded  themselves  in  their  bedding.  The  appetite 
was  stiiu  fair. 

June  20,  there  was  complete  loss  of  appetite,  emaciation,  and  profuse 
diarrhea. 

June  29,  No.  27  died,  and  autopsy  revealed  congestion  of  intestines, 
hepatization  of  right  lung,  with  abundant  effusion  in  the  pleural,  peri- 
cardial, and  peritoneal  cavities.  Inoculations  with  this  effusion  caused 
death  of  another  pig  July  8,  after  showing  the  well-known  symptoms  of 
swine  plague. 

July  3,  No.  28  was  found  in  a  dying  condition  and  was  destroyed,  in 
order  to  get  fresh  material  for  examination  and  for  inoculation  experi- 
ments. 

Jdy  6,  No.  26  died  in  convulsions  after  having  presented  the  charac- 
teristic symntoms  of  the  various  stages  of  swine  plague.      ^ 

The  notable  point  in  this  experiment  is  the  virulence  of  the  cultivated 
Tiros.  This  virus  was  a  pure  cultivation  of  micrococci  and  produced  fatal 
results  in  every  case.  The  results  of  our  inoculation  experiments  with 
cultivated  micrococci  have  heretofore  been  more  or  less  unsatisfactory, 
because,  while  the  symptoms  were  those  of  swine  plague,  the  disease 
produced  did  not  correspond  in  its  malignancy  to  the  swine  plague  which 
80  fipequently  decimates  the  herds  of  the  West.  In  this  case,  however, 
the  disease  developing  as  a  result  of  inoculation  had  all  the  malignancy 
of  the  most  severe  outbreaks  which  I  have  ever  witnessed,  and  in 
subsequent  experiments  with  virus  obtained  from  these  animals  this 
fatal  tyi)e  has  been  retained  and  every  animal  inoculated  has  suc- 
combed. 

On  July  3,  pig  No.  34  was  inoculated  with  mixed  pleural  and  perito- 
neal effusion  obtained  from  No.  28,  which  was  killed  that  day  in  the 
last  stages  of  swine  plague,  produced  by  inoculation  with  cultivated 
^ims  as  detailed  above.  July  15,  the  temperature  was  104^  F.,  and 
there  were  periods  of  shivering.  From  this  time  the  progress  of  the 
*^k  was  rapid;  there  was  a  red  blush  of  the  skin  over  the  abdomen, 
^lian-hea,  loss  of  appetite,  prostration,  and  tendency  to  hide  in  the  litter, 
•^^ly  18,  it  was  very  much  debilitated,  the  breathing  was  rapid,  and  it 
^as  scarcely  able  to  walk.  It  would  undoubtedly  have  died  in  a  few 
hoars.   It  was  killed  for  examination  and  for  pure  virus. 

Autopsy  showed  the  lungs  to  be  covered  on  pleural  surface  with  pete- 
chia, but  there  was  no  hepatization.    The  inguinal  and  mesenteric 
Jlauds  were  greatly  enlarged  and  congested ;  the  small  intestines  in- 
"^Died;  the  ciecum  was  the  seat  of  three  large  ulcerous  patches,  1 
to  2  inches  in  diameter,  and  several  of  smaller  size.    These  were  black 
the  surface  and  on  sections  the  tissue  appeared  dense,  fibrous,  and 
The  ileo-caecal  valve  was  completely  covered  with  such  an  ulcer, 
the  mucous  membrane  of  the  stomach  was  much  congested. 
^'1    "oughly  sterilized  vacuum  tubes  were  filled  from  the  jugular  vein, 
lae  right  ventricle,  and  with  the  pericardial  and  peritoneal  effu- 
h  of  which  were  abundant.    At  the  time  of  the  autopsy  small 
iw      3f  cafch  of  these  effusions  and  of  the  blood  were  dried  on 
118868  for  examination  in  the  laboratory. 

-abcs  of  peritoneal  fluid  when  opened  emitted  a  very  disagree- 

of  putrefaction.    Stained  cover-glass  preparations  showed  that 

d  both  micrococci  and  rods.    Cultures  of  the  same  contained 

,  a  bacillus  with  pointed  ends,  probably  the  Bacillus  butyricuSy 
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and  a  low  rods  oi'  Uarlcriuin  tcniio.     L'nuu  tliis  result  it  liceoiuesuu  in- 
terejstini^  (lueslion  to  loajii  if  those  various  or^aiiisius  i-cally  existed  in 
the  peritoneal  li<|uid  at  the  time  oi'  the  uuiinars  shiugbter,  or  if  they 
were  introduced  ironi  tlie  atni()si)here  durin«[  the  necessary  inanipuLv 
lions  for  lillin^x  and  sealin<:j  the  vacuum  tubes.    In  other  wonls,  isit 
I)ossil)h^  for  septic  bacteria,  in  diseases  which  produce  lesions  of  the  in- 
testines, to  ]>enetrate  tlie  walls  of  these  organs  and  multiply  in  the  peri- 
toneal effusion  before  the  death  of  the  animal  1    lu  a  former  report 
(Annual  Eeport  J)ei)artment  of  Agriculture,  1880,  p.  432),  I  have  col- 
lectexl  a  number  of  observations  which  seem  to  answer  this  question  in 
tlie  aflllrmative.    Fortunately  in  the  case  under  consideration  examina- 
tions were  made  which  furnish  satisfactory  evidence  that  thei-e  were 
various  forms  of  bacterial  organism  in  the  fluid  of  the  peritoneal  cavity 
before  the  death  of  the  animal.    Preparations  were  made  by  thoroughly 
drying  thLs  fluid  on  cover-glasses  as  soon  as  the  abdominal  cavity  was 
opened,  an*  in  these,  of  course,  there  could  be  no  change  before  exami- 
nation.   Such  preparations  stained  and  mounted  demonstrate  conclu- 
sively that  while  the  micrococci  predominated,  there  were  also  present 
a  considerable  number  of  bacilli.    These  observations^  which  were  made 
with  the  great(»st  prex^autious  to  avoid  errors,  go  far  to  reconcile  the 
discrepancies  w]ii(*li  have  appeared  to  exist  in  tlie  resalts  of  the  various 
investigations  of  tliis  disease. 

Cover-glass  preparations  of  blood  from  the  jugular  presented  no  defi- 
nite bacterial  fortus  even  after  staining.  Cultures  of  this  blood  re- 
mained perfectly  sterile. 

The  pericardial  effusion  contained  large  numbers  of  micrococci,  easily 
seen  both  in  unstained  and  stained  preparations.  Cultivations  gave 
pure  growtlis  of  micrococci. 

The  blood  from  right  ventricle  showed  aggregations  of  micrococci, 
and  cultures  of  this  blood  produced  a  pure  growth  of  the  same  organ- 
ism. 

Sections  ol'  tho  ca^cal  ulcer  contained  enormous  aggregations  of  mi- 
crococjci  in  the  depths  of  the  cavity;  the  necrotic  portion  appeared  to 
consist  almost  entirely  of  these  bodies.  In  some  sections  small  colonies 
of  micrococ^ci  were  found  in  the  deeper  parts  of  the  tissue.  No  rods 
could  be  found  even  in  sections  stained  with  fuchsine^  a  stain  which 
lOein  used  in  his  investigations. 

In  sections  of  the  spleen,  stained  in  various  ways,  no  organism  could 
be  detected. 

Sections  of  the  most  congested  mesenteric  gland  revealed  no  organ- 
isms within  the  gland  tissue,  but  the  peritoneal  surface  and  its  serous 
covering  were  studded  with  micrococci,  interspersed  with  which  might 
l)e  seen  a  considerable  number  of  large  and  small  rods. 

Pig  1^0.  39  was  inoculated  July  17,  and  was  slaughtered  August  U, 
being  at  that  time  very  severely  affected,  and  presenting  well-marked 
symptoms  of  swine  plagiw*.  The  mesenteric  vessels  were  congested,  aA 
were  those  about  the  ileo-ca»cal  valve,  but  there  were  no  ulcerations  at 
chis  iK)int.  The  lungs  were  pale,  but  contained  a  number  of  dark-ool- 
>red  congested  patches.  There  was  no  pleural  effusion ;  the  pericardial 
Mvity  contained  a  considerable  amount  of  liquid,  and^ there  was  also 
iii^rht  peritoneal  effusion. 

Jultures  of  the  pericardial  \h\U\  jj^ave  a  pure  growth  of  micrococci. 
i'he  vacuum  tubes,  fllled  with  peritoneal  fluid,  were  preserved  until 
September  2,  and  were  then  found  to  contain  large  numbers  of  micro- 
jocci,  but  no  other  organisms. 
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niuiiber  of  observatiouu  similar  to  the  above  havo  been  iiiatlev 

cases  wliore  a  i)iire  cultivation  hiis  been  obtained  the  organ- 

h  multiplied  was  a  micrococcus,  and  when  the  virulence  of 

ui'i  micrococci  has  been  tested  by  inoculation  experiments 

:     i;2il  ca«e8  of  swine  plague  have  resulted. 

b^aity  submitted. 

D.  B.  SALMON,  D.  V.  M., 
Chief  of  Bureati  of  Animal  Tndiiatry. 


ISYIVOAIIIIJS  TBACHEALlflL 

EXPLANATION  OF  PLATES.  ' 

Plate  I^  Fig.  1.— Tlie  trachea  of  an  adalt  pheasant,  whose  death  was  caused  hy  the 
gapes,  slit  open  longitudinally,  and  showing,  in  its  interior  and  attached 
to  the  mucous  membrane,  about  thirty  pairs  of  syngames  in  yarioiiB  stages 
of  development  (natural  size). 

Fig.  2. — A  pair  of  syngames,  attached  with  the  mouth  of  the  male  and  that  of  the 
female  (enlarged  4  diameters). 

Fig.  3.— a  pair  of  syngames  enlarged  10  diameters;  A,  male ;  B,  female ;  showing  tiie 
intestinal  canal,  the  oesophagus,  and  the  bnccal  caiwiile.'  In  the  female 
B  may  be  seen,  in  addition,  the  uterus  and  its  horns  filled  with  ova  and 
the  ovarian  tube  coiled  around  the  uterus  and  the  intestine.  In  the  male 
A  the  testicle  is  seen  coiled  about  the  digestive  tube. 

Fig.  4. — Mouth  of  a  female  syngame ;  A,  seen  from  its  face ;  B,  from  the  side  (enlarged 
40  diameters). 

Fig.  5.— Portion  of  the  neck  of  a  female  (enlarged  25  diameters),  showing  at  a  a  the 
cuticle  finely  striated ;  at  h  the  subcutaneous,  fusiform,  mnscnlar  fibers: 
at  c  the  oesophagus ;  at  d  a  salivary  gland ;  and  at  e  the  anterior  extrem- 
ity of  the  intestine  into  which  the  oesophagus  opens,  and  which  is  seen 
lined  with  hepatic  cells. 

Platk  II,  Fig.  6. — Reproductive  organs  of  the  female  (enlarged  8  diameters) ;  a,  ute- 
rus ;  If  Jf,  uterine  horns ;  c  c,  oviducts  or  Fallopian  tabes ;  d  d,  ovaries. 

Fig,  7. — Reproductive  organs  of  male  (enlarged  20  diameters) ;  a,  spicules;  ft,  sper- 
matic canal ;  c,  vesicula  seminalis ;  d,  testes. 

Fid .  8.— Ova  in  different  stages  of  development  (enlarged  260  diameters).  A,  Yitellns, 
segmented  and  muriform ;  B,  ovum  with  granular  vitellns,  becoming  con- 
stricted at  its  middle,  the  embryo  developing  laterally ;  C«  ovum  with 
embryo  fully  developed,  folded  like  the  figure  8 ;  D,  OYnm  with  the  valves 
at  the  extremities  detached,  and  the  embryo  emerging. 

Fig.  9. — Embryo  directly  after  leaving  the  egg  (enlarged  260  diameters). 

Fig.  10. — Embryo  somewliat  older,  undergoing  the  first  molt  (same  enlargement). 

Fig.  11.— Nymph  (enlarged  100  diameters);  a,  rudiment  of  the  genital  organ. 
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THE  GAPE-WORM  OP  FOWLS  -■""=•'" 

nu..tract,ealis  (v  Siebold)  -  Scl.ros.om.  .yngsmus  ( Oiesing) 


THE    GAPE -WORM   OF  FOWLS, 
,us  trachealis  (v.Siebold)  -  Sclerostoma  syngamus  {  Die 


PE  DISEASE  OF  FOWLS,  AND  THE  PARASITE 
BY  WHICH  IT  IS  CAUSED. 


A  VEJiMINOUS  EPIZOOTIC  DISEASE  OF  THE  PHEASANTEIES*  AJW  ON 
UTE  WHICH  CAUSES  IT,  THE  STNGAMUS  TBAOHEALIS  (SIEB.h  SOLMM- 
'NQAMUS  {DIES.),  BT  M.  P.  MEGNIN,  LAIJREATB  OF  THE  INSTITUTK 
i  DES  SCIENCES),  MEMBER  OF  THE  SOOI^TE  DE  BIOLOGIS.  HONORARY 
OF  THE  ROYAL  VETERINARY  COLLEGE  OF  LONDON,  ETC, 

[Translated  by  Dr.  Theobali>  Smtth.] 

ral  years  past  the  pheasantries  of  the  huntiiig  forests  of 
ie  been  ravaged  by  a  most  destractive  malady^  which  has 
owls  by  the  hundreds  and  even  thousands.  The  cause  is  a 
so-called  red  worm,  which  develops  in  the  trachea  of  birds 
suffocates  them.  Particularly  the  young  subjects,  fh)m  six 
tree  mouths  of  a^e,  are  apt  to  be  the  victims,  although  adults 
IS  are  always  spared.  The  chief  symptoms  of  this  aJBTection 
-essed  or  aborted  cough  and  a  characteristic  gaping,  whence 
the  English  name  ^^  gapes."  It  appears  to  have  been  ob- 
^  ago  in  England*  and  America,  whilst  with  us  it  has  not  yet 
k1,  a  fact  which  seems  to  indicate  that  it  has  been  introduced 
md,  and  that  we  owe  its  introduction  to  commerce  by  which 
^  grounds  have  been  restocked. 

rated  this  disease  on  the  site  of  its  activity  in  the  iuclosures  of 

f  Fontainebleau  in  1878  and  1879.    I  received  many  cadavers 

le  red  worm  from  difi'erent  localities  of  central  and  northern 

m  the  poul  try -y  ard  of  Baron  EothscMld,  at  BambouiUet^  where 

I  amounted  to  1,200 ;  from  M.  de  Janz^,  of  Groumay ;  flrom 

ue  la  Eochefoucault,  at  Montmirail:  from  the*  iuclosures 

u-neuf^  and  from  various  localities  of  Loiret  and  de  I'bidre. 

lispatcb,  in  October,  1880,  informed  me  that  the  epidemic 

'bA  in  the  royal  pheasantries  at  Turin,  and  was  threatening 

mischief. 

ase  is  not  at  present  raging  on  the  continent  only.  Eor  ten 
8  been  the  cause  of  severe  losses  in  England.  Dr.  Orisp 
hat  the  red  worm  destroys  annutdly.  half  a  million  chickeneu 
pheasants  and  partridges,  so  that  he  says  it  would  be  of 
importance  to  find  the  means  of  preventing  the  invasion 
Q  or  of  destroying  it.*     Furthermore,  the  following 

:en  from  the  report  of  the  meeting  of  the  London  Bnto- 

y,  October  1, 1879 : 

anced  that  Lord  Walsiiigbam,  iu  conjanotion  with  other genfle- 
^e  di3]K>Ral  of  the  conncil  the  sum  of  £100  to  be  awMded  in  two 

the  rollowin^  subjects : 

it  complete  life  history  of  Sclerosiama  tyHgamuif  suppoeed  to 
es  in  ])Oultry,  gaitie,  and  other  birds. 

bed  November,  1880,  has  reference  to  the  epidemics  in  the 
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2.  TlioLest  and  most  complete  life  hmtovy  o£  Slrougylus  pergracilis  (Cob.), » 
to  produce  the  grouse  disease. 

No  life  history  would  1>h  (ronsidored  satisfactory  unless  the  different  stagM  i 
velopment  were  observed  and  recorded ;  the  competition  was  open  to  natunli 
all  nationalities.  Essays  in  English,  German,  or  French  were  to  be  sent  to  th) 
retary  of  the  society  on  or  before  October  15,  1882. 

Although  birds  only  are  concerned  in  this  matter,  it  is  obvious 
the  economic  interest  involved  in  a  solution  of  the  questions 
cernin^  the  gapes  is  sufficiently  great.  The  scientific  interest  is  n( 
so,  because  there  are  to  be  determined  not  only  the  zoological  positi 
the  worm  under  consideration,  and  its  r61e  in  the  terrible  disease? 
destroys  the  gallinaceaiis,  both  domestic  and  wild,  but  also  its  mo 
reproduction,  a  point  hitherto  entirely  unknown. 

This  is  the  subject  of  the  present  memoir,  a  memoir  in  which 
lieve  I  have  cleared  up  all  the  i>ending  questions  upon  the 
position  of  the  red  worm,  on  its  anatomy  and  physiology,  on  iib 
a  cause  of  the  gapes,  finally  on  its  embryogeny  and  metamorpi 
and  conseciuently  upon  its  mode  of  propagation,  and  upon  the 
means  of  preventing  its  multiplication  and  ari'csting  its  ravages. 

HISTORICAL. 

The  first  mention  of  this  disease  wias  made  by  Dr.  Wieseuthal, 
observed  it  in  1700,  at  Baltimore,  Md.,  among  hens  and  turkeys. 
ISOG,  1807,  and  1800,  Georges  Montaguj:  saw  this  epizootic  among  c 
ens  in  England.  lie  believed  that  of  all  the  binls  of  the  poultry 
only  the  hen  could  be  its  victim,  because  he  observed  that  the  tui 
and  ducks  living  with  the  infested  hens  were  not  attacked.  H 
served  the  same  malady  in  young  pheasants  at  a  time  when  the 
sume  the  livery  which  distinguishes  the  two  sexes,  and  in  part 
whether  the  locality  was  elevated  or  low  and  humid. 

Both  Wiesenthal  and  Montagu  recognized  that  this  disease  was  i 
by  Avorms  occupying  the  trachea  and  extending  occasionally  to  the 
ynx,  but  never  as  far  as  the  lungs.    They  found  as  many  as  twem 
tiiched  to  the  mucous  membrane,  which,  together  with  the  lungs 
in  an  inflamed  condition.    These  entozoa,  acting  finally  as  an  oT 
to  the  passage  of  air,  produced  death  by  asphyxia. 

Wiesenthal  did  not  occupy  himself  with  the  specific  determiuati 
the  worm,  but  Montagu  regarded  it  as  a  distome,  a  fasciola  (fluke 
particular  kind,  having  a  round  cylindrical  body  with  two  sue 
disks,  borne  on  two  peduncles  of  unequal  length. 

Kudolphi*  and  the  authors  of  his  time  continued  to  regjuti  the  < 
of  the  gapes  in  the  gallinaceans  as  a  distome,  and  included  it  in  th< 
cies  Distoma  lineare  (Rud.). 

Shortly  after,  helminthologista  discovered,  ui)on  a  variety  of  hi) 
curious  parasite  likewise  inhabiting  the  trachea,  but  this  time  be 
ing  to  the  order  of  nematodes,  and  especially  characterized  by  th< 
gular  habit  of  permanent  union  of  the  sexes.  Siebold  t  made  it  the 
of  a  new  genus—the  genus  ^^yngamm  ;  later,  however,  yielding  t 
observations  of  Nathusius,  he  renounced  his  first  idea  and  uuitec 
helminth  with  the  strongyli  in  naming  it  Sfrongplus  trachealis.X 

After  the  creation  of  the  genus  Scleroatoma  by  Dujanlin,  in  whicl 
author  unites  the  old  strongyli  possessing  a  mouth  which  is  armed 

*/"((///.  Sovicfij  of  Lomlon,  Oiitobcr  15,  l.S7'2,  and  Med,  Timcfi,  187*2,  p.  474. 
\MtiUcal  and  rjn/!>ir(tl  Journal  (1799),  II,  p.  *204. 

[Account  of  «i  Kjiet'it'sof  fasciola  which  iiifostH  the  trachea  of  poultry,  with  aui 
cure,  Trans,  of  the  Wernerian  Sat,  MUt,  Socitiiff  I  (1811),  p.  195, 
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riaceoas  capsule,  Diesiiig*  placed  in  it  the  Strojufylns  trachcaXis 
as  under  tbe  name  of  SderoHioma  nyngarnvs.  Finally  Dujiu*- 
re<l  for  this  pa^a^site  the  ohl  j^^eniis  Syngamus  of  Siebold,  aud 
old  specific  name  of  Syngamus  trachealis  of  the  same  author. 
I  ascribes  to  the  genus  Syngamus  the  following  characters: 

iiiarily  coupled  iu  a  peniiaiiciit  inaiiiier  or  by  union  ofthe  iuteguments ; 
iutlrical,  Djucli  smaller  than  llie  irregularly  cylindrical  female,  with  cou- 
aud  tail  taperiu«;  to  a  point ;  licad  globular,  large,  supported  by  au  iu- 
iU8  capsule  ;  mouth  large,  irregularly  rounded,  with  six  or  seven  bixjad- 
ibarynx  provided  with  lleshy  papilliu;  integument  folded  or  wrinkletl 
lar  fitria'.  The  male  h:i.s  a  truncated  tail,  the  latter  provided  with  a  mem- 
insion  which  fastens  itself  to  the  integument  ofthe  female.  The  female 
>Dieal,  elongated  ;  vulva  situated  anteriorly  at  the  base  of  the  eonstric- 
the  neck  ;  eggs  large,  elliptical. 

>wing,  according  to  the  same  author,  are  the  characters  ot 
ecies,  Syngamv^  trachealis^  which  this  genus  includes : 

lolorcd  bright  red  by  a  li(iuid  interposed,  between  the  viscera.  Male  4 
'—.177  inch) long;  .H"™'"  (.016  inch)  wide;  enlarged,  obUquely  truncated 
"»™  (.028  inch)  broad.  Tail  terminated  obliquely  by  a  convex,  uniiate- 
ous  sac  or  bursa  .*i5  to  .3'"™  (.009  to  .012  inch)  long,  attached  to  the 
er  of  the  vulva  of  the  female  and  supported  by  12  to  15  equal  rays.  Fe- 
12  inch)  long  ;  .tJ  to  1™™  (.01  to  .04  inch)  broad,  irregularly  folded  and 
iad  1.3™™  (.05  inch)  broad;  tail  resembling  an  elongated  cone;  anus 
ch)  from  extremity  ;  projecting  vulva  at  the  base  of  a  neck  1.5  to  2""" 
ch)  long,  inclined* to  one  side;  eggs  smooth,  elliptical,  .087  to  .093™™ 
)  inch)  long,  with  a  short  terminal  neck. 

found  the  Synganuis  trachealis  to  the  number  of  five  pairs  in 
of  two  magpies  (Corvns  pica)  at  Eennes.  He  was  able  to 
;hat  even  after  maceration  the  male  could  not  be  separated 
male  without  rupture  of  the  iutegument«. 
asito  has  been  found  by  Nathusius  either  in  Germany  or  in 
ithin  the  trachea  of  the  following  species :  The  swift  {Cypse- 
le  starling  (ISturnvs  vulgaris),  the  green  woodpecker  (Picus 
)  pheasant  cock  {Phasianus  gallus),  and  the  black  stork  (0*- 
),  granting  ^hat  it  was  the  same  species, 
ation  exists  between  the  two  parasites  of  the  bird's  trachea 
bove — the  fasciola  of  Montagu,  the  cause  of  the  gapes,  and 
i«  of  SieboUn 

and  Diesing  regarded  as  entirely  erroneous  the  classifica- 
the  distomesof  the  parasite  found  by  Montagu  in  the  trachea 
ected  with  the  gapes.  This  parasite  was  to  them  none  other 
fngaintis,  but  as  they  did  noc  enter  into  any  details  concem- 
idents  which  it  is  liable  to  produce,  some  doubts  appear  to 
aed  in  the  minds  of  French  helminthologists  concerning  this 
3.  For  we  read  in  M.  Davaine's  treatise  on  Entozoa  (2d  ed. 
allowing  statement  concerning  the  parasites  which  cause  the 
ig  the  Gallinae : 

a,  which  forah»ng  time  have  been  referred  to  the  distomes,  ai'c  proba- 
*.ith  the  >"<<:! rro>*toi;ui  -iifngamuSj  a  ueniatodo  worm,  to  which  the  perma- 
I       le  and  feniaU"  has  giveu  a  particular  physiognomy  which  has  de- 
observers. 

^  DTobably,"  in  the  above  extract  well  indicates  that  for  M. 

18  as  yet  no  certainty  that  the  gapes  was  caused  by 

healis  ;  there  was  only  a  probability.    Moreover,  in 

^14.4157 

«JcA/c/f/e,  Wiegmann  (1635),  p.  1. 

lelmiuiheii  in  suites  a  Buffon.    Roret,  Paris,  1845,  p.  260, 
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the  latest,  fullest,  and  mobt  noteworthy  article  which  has  avv 
France  on  the  subject  cyf  heliuinthology  as  iipplied  to  d         o ; 
mals,*  the  author,  M.  Baillet,  without  saying  a  single  woru  ao 
terrible  disease,  the  gapes,  with  which  in  fact  he  does,  not  seem  w 
acquainted,  limits  himself  to  noting  the  existence  of  Syngammhyi 
following  sentence : 

Before  concluding  the  tribe  of  sclerostonies,  we  wiU  iiientioii  the  j;:eiiii8  SfinftM 
(Siebold),  a  paranite  of  various  blrd(«  which  haa  been  occueiouaUy  bbser^eil  in< 
trachea  of  the  cock  and  t lie  hen . 

This  is  all  he  says  of  this  parasite.    Up  to  the  present,  tl 
have  been  only  vague  conceptions  or  none  at  all,  concerning      imu 
genie  action  of  syngamns.t    Even  its  natural  history  is  iM)oriy  i 
since  in  a  remarkable  monograph  on  a  new  nematode  of  the  genus  i 
rurisX  Prof.  E.  Perrier,  citiug  incidently  the  helminths  which  pre      i 
l)eculiarity  of  a  male  united  permanently  to  a  female,  says,  concenii 
the  parasite  under  discussion,  page  G : 

Among  the  nematodes  of  the  gen  as  Syngamus  the  male  Uves  attached  to  the  i 
by  means  of  a  caudal  sucking  disk  and  lioiH4f8  himself  about  her  a$  do€$  ike  mmn 
Hedruis. 

This  last  statement  italicized  contains^an  error  which  proves  that 
Perrier  had  not  yet  seen  the  syngames  in  the  position  which  they  oocn 
in  the  trachea,  for  the  male  is  never  coiled  about  the  female,  as  we  t 
show  further  on,  and  as  we  have  enabled  M.  Perrier  to  demonstrate 
himself. 

We  are  now  permitted  to  say,  after  having  studied  the  gapes 
various  pheasautries  of  central  France,  and  &e  environments  of  r 
where  this  terrible  epizootic  has  claimed  thousands  of  \ictim8,  tluK 
know  positively  that  the  parasite  which  causes  it-,  the  so-called  forli: 
worm,  or  red  worm  of  the  pheasant  breeders,  is  none  other  than ' 
t^yngamuH  tracJieali^j  and  by  no  means  a  distome ;  we  know  that  it  c 
I'esponds  entirely  ^vith  the  general  characters  traced  by  Diyardii 
Cobbold,  if  we  except  a  considerable  number  of  Anatolnical  and  phyi 
logical  details  which  we  have  to  add  or  to  rectify,  and  its  mig 
aud  habits  which  have  thus  far  remained  wholly  undescribed.    J 
was  complete  ignorance  of  its  nio<le  of  development,  reproduction, » 
its  transmigrations.    All  these  we  have  been  able  to  follow  expei 
ally  or  in  the  iwultry-yards,  and  hence  to  deduce  the  most  ratioi 
dications  to  combat  the  gapes  successfully  and  to  arrest  its 
Experience  has  fully  confirmed  our  deductions. 

ZOOLOGICAL   AND  ANATOMICAL  DESCRIPTION. 

We  must,  at  first,  rectify  the  diagnosis  of  the  genus  aud  species 
given  by  the  authors,  because  it  appcai-s  to  us  faulty,  especially 
that  which  refers  to  the  mouth-parts.    We  present  the  following 
nosis  of  the  genus : 

Mouth  large,  supported  by  a  hollow,  hemispherical,  chitinous 
its  background  furnished  with  six  or  seven  chitinous,  cutt      pi 
lK)rder  thick  and  turned  back  (retrou^sS)^  cut  into  six  symmtot 
united  to  the  integument  by  its  entire  external  face,  and  fan 
it  with  four  equal  membranous  lips,  which  form  a  prolongation  to  i    i 
border  of  the  capsule.    To  this  they  are  united  by  four  Imud      wn 

*  Ardclo  Ilelminthe,  l>ict,  Vet4nn.  of  lionloy  and  Rcynal,  voL  III.  Ptaia,  1 
t  According  to  Cobbold  the  Syngamwf  Ih  the  sole  canse  of  the  gapeiu 
t  Nouvelles  Archives  du  Museum,  vol.  VI L,  Paris,  1871^ 
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fh6  oommiflBures  of  the  lips  to  the  four  deeper  i^otches  between 
IbMtai  of  the  oapsole.  Female  fixed  by  its  moath  to  the  tracheal 
tMW  membrane  of  its  host;  the  male  likewise  attached  by  its  mouth 
(Htlia  same  maooos  membrane  and  united  immovably  by  its  caudal 
Ins  to  the  vulva  of  the  female,  around  which  it  is  soldered,  as  it  were. 
Ike  two  spicules  equal,  contiguous,  extremely  fine,  and  very  short 
Ova  provided  with  a  valve  at  each  end  of  the  longer,  axis.  The  eel-like 
Wnyos  are  developed  within  the  uterus  of  the  female  whence  they 
iMrge  only  at  the  death  of  the  latter.  Cuticle,  with  very  delicate 
Mm^  disappearing  with  age,  but  persisting  in  the  cervical  region. 

Aie  there  several  species  of  Syngamust    Up  to  the  present  time  he!- 

abtbologists  have  agreed  to  admit  but  a  single  species,  the  Syngamus 

tmoleoM  of  Siebold ;  but  the  characters  which  they  attribute  to  it  differ 

b  certain  points  firom  those  of  the  species  which  we  have  studied  asin- 

Mngthe  pheasants  in  France.    Thus  the  latter  attains  twice  the 

diiiiensions  given  by  Digardin.    The  head  of  the  male,  says  this  ob- 

mtfetj  is  obliquely  truncated,  while  in  the  species  examined  by  us  it 

il  aqnaiely  terminal.    The  tail  of  the  female,  Di\jardin  continues,  is  an 

mgated  cone'  and  the  anus  1.2°*°^  (.047  inch)  from  the  extremity. 

lAfle  in  flie  parasite  of  our  pheasants  the  tail  is  either  abruptly  conical 

crnmnded  like  a  stump  and 'pointed ;  in  other  words,  it  has  the  form 

tf  a  cylindro-conical  appendage,  springing  from  the  middle  of  the 

mmded  posterior  extremity  (Plate  I,  Fig.  3) ;  the  anus  opens  at  the 

Imm  of  this  small  tail,  which  is  not  more  than  .1  to  .2°"™  (.004  to  .008 

indiefi)  long. 

Unless  there  was  some  error  of  observation,  or  some  typographical 

ke  in  the  figures,  or  unless  Dujardin  had  not  seen  the  highest 

of  development  which  the  syngames  attain,  the  parasite  of  the 

t  would  constitute  a  distinct  species,  or  at  least  a  variety. 

t  wishing  to  decide  this  question,  which  is  only  possible  by 

a  direct  comparison  of  the  individuals  found  on  different  species 

we  shall  give  the  diagnosis  of  8yngamu8  trachealis  after  the 

ir  variety  which  infests  the  pheasfmts  before  offering  a  detailed 

ipiion. 

cylindrical,  becoming  with  age,  in  the  female  only,  more  or  less 

or  torulose ;  colored  bright  red  by  the  coloring  matter  of  the  ab- 

blood  which  tinges  the  nutritive  fluid  interposed  between  the 

2^  f  .079  inch)  long  and  .2"^  (.0078  inch)  broad  at  the  beginning 

witn  the  female,  and  reaching  a  length  of  6^^  (.236  inch)  and 

•  i       ui  of  .5""  ^.02  inch)  at  the  end  of  ovulation.    Body  always  cylin- 

surpassed  in  its  diameter  by  that  of  the  bead  by  .2°*™  to  .3"" 

>— .012in<^) ;  posterior  extremity  slightly  club-shaped,  inclined,  ob- 

ninated  by  a  membranous  bell-shaped  sac  or  bursa,  higher 

y  than  posteriorly,  where  it  is  cleft  and  notched  along  its  entire 

pported  by  twelve  simple  rays,  united  to  the  vulva. 

about  6"°^  (.197  inch)  long  and  .35°»°^  (.0137  inch)  broad  at  the 

:  of  copulation,  attaining  a  length  of  20°^  to  22"^  (•787—866 

breadth  at  the  middle  of  the  body  of  1.1°>'°  (.043  inch)  at 

j^nilation ;  body  at  first  cylindrical  with  .delicately  striated 

i;^     coming  later  more  or  less  sinuous,  torulose,  and  smooth, 

ng  only  in  the  cervical  region.    Head  1""  (.039  inch), 

p     od  of  complete  development,  surpassing  the  diameter 

oy  .^""^  (.0078  inch),  which  is  itself  smaller  by  .3"^  (.0118 

diameter  of  the  middle  of  the  body.    Vulva  springing 

uf  an  inclined  neck,  which  is  1.5™"*  to  3"™  (.059— ,118  inch) 
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loDff.  Ova  innumerable,  smooth,  elliptical,  .085""  to  .W^  (.OO33-s0(B5 
inch)  long,  and  .Oo""*"  (.002  inch)  broad,  each  pole  closed  by  ahood-Iike, 
hemispherical  valve,  which  becomes  entirely  detached  at  the  time  of 
hatching.  Enibr^'os  eel-like,  developed  in  the  body  of  the  female,  whieh 
set«  them  at  liberty  only  by  its  death  and  the  destraction  of  its  body; 
at  birth  they  measure  .28""  (.011  inch). 

Habitat  of  the  ad^dts. — Trachea  of  pheafiants. 

We  shall  now  study  in  detail  the  various  parts  of  the  body  in  thefDi* 
lowing  order : 

1.  The  general  envelope  of  the  body,  consisting  of  the  caticle  and  the 
muscular  layer  lining  it ;  2,  the  digestive  tube  with  its  aocesson  parte; 
3,  the  nervous  system  ;  4,  the  system  of  excretory  vessels:  6,  the  male 
and  female  gciiitivl  a[)paratus  as  it  exists  in  the  most  highly  developed 
adults. 

Body  envelope. — The  cuticle  (Plate  I,  Fig.  5,  a,  a)  is  very  thin,  abfwt 
^05mm  ^002  inch)  thick,  diaphanous,  in  appearance  homogeneons,  for  we 
have  been  unable  to  distinguish  several  layers,  as  has  been  donevitii 
the  larger  nematodes.  In  young  subjects  it  bears  flue  transverse  stria, 
but  in  old  and  mid  <1  pairs  of  which  the  female  is  bearing  eggs,  and  es- 
pecially when  tliLfse  eggs  contain  well-develoi)ed  embryos,  the  striae  of  the 
trunk  are  comi)letely  effaced,  but  persist  on  the  neck,  where  they  can 
be  best  seen  in  the  female,  in  which  they  are  .087"""  (.0034  inch)  apart^ 
each  fourth  or  fifth  being  deeper  than  the  rest.  Around  the  mouth  the 
cuticle  expands  like  a  collar  or  gamopctalous  corolla,  with  four  eqoil 
rounded  divisions  forming  four  li[»s.  At  the  same  time  it  ftimiehes  a 
broad  margin  to  the  thick  and  scalloped  border  of  the  bnocal  armataiei 
In  the  male  the  eutiele  goes  to  form  the  caudal,  bell-shaped  burn^ 
which  is  cleft  posteriorly  and  longer  anteriorly,  the  latter  aspect  bong 
probably  the  tme  dorsal  aspect  of  the  worm.  This  bursa  is  supported 
by  six  simple  rays  on  each  side.  It  caps  the  hemispherically  projecting 
vulva  of  the  fcimale  and  is  united  to  it  so  intimately  that  even  after  flie 
death  of  tlie  worms  and  their  maceration  in  water  it  becomes  torn  be- 
fore it  can  be  separated  from  the  vulva. 

The  muscular  layer  which  lines  the  intenial  surface  of  the  catiole 
forms  four  longitudinal  bands,  as  among  the  other  nematoid  worms,  two 
dorsal  and  two  ventral,  separated  from  each  other  by  four  linear  inte^ 
vais.  These  muscular  tracts  are  very  delicate  and  permit  the  interaJ 
organs  to  be  seen  through  tliem.  Only  the  superficial  layer  isdietin- 
guishable.  It  consists  of  longitudinal  fusiform  fibers  (Plate  I,  Fic.5fi) 
and  is  lined  with  parenchymatous  cells,  which  may  be  regarded  as  a 
deeper  muscular  layer. 

IXgestive  apparatus, — In  the  digestive  tra<5t  three  regions  may  be  dis- 
tinguished— the  mouth,  the  cosopliagus,  and  the  int^Une. 

The  mouth  (Plate  1,  Fig.  4,  .4,  B)  opens  on  the  anterior  extremity  rf 
the  body.  It  is  surrounded  by  four  equal  symmetrical  lips  already  di^ 
scribed.  At  the  four  commissures  of  these  lips  may  be  seen  four  sttong 
bands  or  nervures,  which  unite  the  membraneous  labial  circle  to  the  cori- 
aceous armature  of  the  month.  This  armature,  made  up  of  brown  cbi- 
tine,  has  the  form  of  a  complete  hemispherical  capsule  or  oapnle,tlw 
thick  border  of  which  is  divided  into  symmetrical  but  nneqiud  lob* 
These  consist  of  two  large  lateral  lobes,  each  correspondJmg  to^KR 
two  small  anterior  ones  corresponding  to  the  anterior  lip  and  two  sffl*** 
posterior  corresponding  to  the  posterior  lip.  At  the  opposite  and  sy*' 
metrical  notches  at  tlie  extremities  of  the  large  lateral  lobes  are  in- 
serted the  bands  or  ligaments  which  sepamte  or  which  unite  the  vn^' 
branous  lips.     The  bottom  or  background  of  the  buccal  oavi^  i>  ^ 
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:,  to  which  is  attadied  the  superior  end  of  the  c&sophagos. 

hy  a  round  apertoie  opening  into  the  (»(K>phageaI  cavity. 

^  '.of  this  opening  are  dispi^ed  six,  sometimes  seven,  radi- 

I       nard  like  the  capsule  itself,  with  dorsal  cutting  edges. 

n      fixed  lancets,  performing  a  function  similar  to  those  of 

iment  known  under  the  name  of  bdellometer  of  Scar- 


e. 


[lagus  (Plate  I,  Fig.  5,  o)  is  relatively  short,  extending 

ine      euynx  to  the  middle  of  the  neck;  it  is  club'Sha(>ed  and  very 

Im  iumen  appears  to  us  tetraquetral  rather  than  triquetral,  as 

otfier  nematoid  worms.    In  fact,  the  pharyngeal  insertion  of  tbe 

smeial,  «.  e.j  with  four,  not  three,  branches  (Plate  I,  Fig.  4,  A). 

ons  membrane  is  surrounded  by  a  longitudinal  muscular  layer, 

bum,  is  enveloped  by  a  layer  of  very  stout  radiating  fibers, 

u      *iorly.    The  whole  is  inclosed  in  a  structureless  membrane. 

1    ler  extremity  of  the  intestine  into  which  the  oesophagus  opens  is 

^  It  is  continued  by  a  straight,  wide,  cylindrical  tube,  lined,  in 

[re      tent,  with  brownish,  distinctly  nucleated  cells,  and  termi- 

D     snort  oblique  rectum,  having  tiie  form  of  an  inverted  cone. 

a  IS  situated  at  the  base  of  the  very  short  tail  which  measures 

JL  u)  .2°*'"  (.004 — .OOSinch)  in  length.    It  appears  to  open  most  com- 

on  the  dorsal  aspect,  that  aspect  which  is  opposite  to  the  iiKdi- 

)f  the  head  and  neck  or  to  the  vulva.    This  is  due  to  the  spiral 

ig  of  tiie  female  body  when  the  uterus  is  laden  with  eggs.    The 

it  the  male  opens  near  the  notching  of  the  caudal  bursa  posteriorly. 

I  that  in  the  male  also  the  ventral  aspect  is  upx>ermost,  which 

lems    t  is  indicated  by  the  vulva.    In  both  sexes  the  anus  is  very 

and  m  fact  an  animal  food,  made  up  of  the  blood  of  the  host, 

furnish  a  very  small  quantity  of  solid  waste. 

•ov^  system. — The  nervous  system  of  Syngamus  tracheaUgj  like 

of  the  larger  number  of  the  higher  nematodes,  consists  of  a 

I  ganglion  forming  a  collar  about  the  cBsophagus,  and  giving  oft' 

symmetrical  cords  anteriorly  andfour  posteriorly.   The  former 

line  mouth  parts,  lihe  latter  to  the  digestive  and  reproductive 

5U>ry  apparatus. — The  most  eminent  helminthologists,  among  them 

Schneider,  and  E.  Perrier,  have  seen  in  certain  nematodes 

T  structures  composed  of  utricles  sometimes  double,  provided 

I  canal  which  opens  on  the  skin  in  the  middle  of  a  papilla.    These 

res  have  been  observed  near  the  posterior  extremity  of  the  body 

male,  and  in  the  region  of  the  neck  in  both  sexes.    We  have 

tthem  witJiout  success  in  the  Syngamus  of  the  pheasants.    Once, 

'Bver,  we  saw,  quite  distinctly,  an  oblique  canal  opening  on  the  skin 

below  the  (esophageal  nervous«ring  and  arising  from  a  glandular 

lated  in  the  region,  where,  in  Plate  I,  Fig.  5,  we  have  shown 

in  of  the  longitudinal  fusiform  muscular  fibers.    Along  the 

18  and  under  the  same  muscular  layers  there  is  situat^  an 

dub-shaped  gland,  which  opens  at  the  base  of  the  pharyngeal 

•^late  I,  Fig.  5,  d).    This  is  a^true  salivary  gland  5  its  walls  are 

ovoid,  doubly-nucleated  cells. 

ve  apparatus :   Genital  organs  of  the  male  (Plate  11,  Fig. 

natodes  generally  the  testes  consist  of  a  long  tube  uni- 

ical  in  its  whole  extent  from  .1  to  .2«»"  (.004— .008  inch) 

In  the  male  syngame  of  the  pheasants  it  presented 

Stic  differences  from  the  known  type.    It  is  x>ossible  to 

iAe  translucent  tissues  of  the  body,  and  stiU  better  wheP 
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the  testicle  has  been  forced  ont  of  the  bodyof  the  wofm,  alwge,abn9t 
expansion  of  the  tube  1^^  (.04  inch)  fSrom  its  inferior  ternunatioiL 
This  bag-pipe-like  enlargement  gradofldly  contxacts  anteriorly  and  ood- 
tinues  as  a  cylindrical  tube  slightly  narrower  than  at  its  commenoement 
Xt  the  middle  of  the  wo^n's  body  it  twines  about  the  intestine,  thfia  le- 
descends  and  terminates  in  a  cuMe-^ao  near  the  posterior  eztoopilijr. 
The  disposition  of  this  seminiferous  tube  may  be  better  seen  when,  lij 
a  fortunate  compression,  or  a  patient  dissection,  it  has  been  forced  out 
of  the  body.  The  three  portions  of  which  it  is  composed  may  then  be 
readily  distinguished :  the  first  as  a  vas  deferens,  the  second  as  a  vesi- 
cula  seminalis,  and  the  third  T  which  coils  about  tne  intestine)  as  the  tes* 
tide  proper.  The  latter  is  filled  with  an  opaque,  amorphous  substance, 
the  contents  of  the  vesicula  seminalis  and  the  vas  deferens  bcdng  likewise 
opaque  but  segmented  into  granular  corpuscles  of  very  varying  forms, 
having  each  a  nucleus  of  .01  to  .03>°»  (.0004— .0012  inch)  in  diame- 
ter. These  are  the  spermatozoids.  The  vas  deferens,  about  .071^ 
(.003  inch)  in  diameter,  opens  at  the  posterior  extremity  of  the  body 
in  the  center  of  the  caudal  bursa,  between  two  very  small,  shrat,  and 
nearly  straight  spicules,  the  extremities  of  which  rest  immovably  in  tbe 
vagina  of  the  female.  The  vesicula  seminalis,  enlarged  in  the  Item  of 
a  peaF>  has  its  walls  made  up  of  muscular  fibeors  which  are  all  obliquely 
placed  and  inserted  into  a  longitudinal  raph6  like  the  barbs  of  a  ftather 
into  the  shaft  The  object  of  this  arrangement  undoubtedly  is  to  caose 
the  expulsion  of  the  spermatozoids  and  ttieir  projection  into  the  tafina 
of  the  female,  the  long  duration  of  this  function  requiring  a  special  and 
powerful  apparatus. 

Female  genital  apparatus  (Plate  II,  Fig.  6). — ^As  in  almost  all  nema- 
todes, the  female  generative  organs  comprise  a  uterus  with  two  kmg 
branches  narrowing  abruptly  into  a  tubular  portion,  the  ovary  pioper. 
We  have  not  been  able  to  discover  a  bag-pipe-Uke  swelling  near  the 
commencement  of  the  ovary  which  E.  Ferrier  has  seen  in  the  Hedrmt 
armata,  and  which  he  calls  the  copulation  pouch  (vesicula  copulataix). 
Neither  ihis  pouch  nor  anything  sinular  to  it  exists  in  the  syngame. 

The  vulva,  as  has  been  stated,  is  a  small  opening  pierced  throoghthe 
summit  of  a  hemispherical  papilla  which  is  permanently  covered  by  the 
caudal  bursa  of  the  male.  The  viagina,  the  canal  which  penetratea  tito 
papilla,  is  very  narrow.  Lodging  the  spicules  of  the  male  it  serves  asa 
passage  for  the  spermatozoids  which  the  male  pours  into  it  during  his 
entire  adult  existence.  It  will  be  readily  understood  that  it  never  fiol- 
fllls  the  function  of  oviduct,  since  the  inseparable  union  of  male  und  fe- 
male renders  the  discharge  of  ova  through  the  vagina  impossible. 

The  vagina  is  continued  into  a  short,  enlarged  uterus,  about  .^  {SS^ 
inch)  long  and  broad,  which  divides  into  two  long  oylindrioad  hiXCOB, 
having  a  diameter  of  .3"^  (.012 anch)  at  the  base  and  .25™^  (.009  inch) 
at  the  apex.    They  are  about  three  times  as  long  as  the  intestine,  aboot 
which  they  coil  in  the  most  capricious  windings.    The  uterus  and  its 
horns  are  filled  with  ova,  the  development  of  which  proceeds  wiUi  the 
age  of  the  worm,  as  we  shall  see  further  on.    Each  horn  at  its  ^ox 
contracts  abruptly  into  a  short  eone,  and  is  continued  by  a  smaQ  tab6 
about  .05°'°'  (.002  inch)  in  diameter,  which  might  be  likened  to  a  Fal' 
lopiau  tube.    After  a  distance  of  3™°^  (.118  inch)  these  tubes  gradually 
dilate  into  tubes  of  twice  their  diameter,  filled  with  spherical,  granol^ 
corpuscles,  compressed  and  crowded  together  in  one  or  two  rows.  Ihes^ 
are  the  ovules,  the  tubes  containing  them,  the  ovaries.    As  long  aa  fb^ 
uterine  horns,  these  tubes  are  wound  in  a  thousand  difforent  ways  abon^ 
the  intestine,  then  contract  each  into  a  tube  as  narrow  as  the  FUlopi^ 
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D     )y  oontainiug  only  amorphous  matter,  and  lastly  ter- 

-ae-sae  devoid  of  dilatation  or  enlargement. 

I  ova  filling  the  aterus  and  its  horns,  we  have  determined 

e  ox  spermatozoids  closely  resembling  those  contained  in  the 

lis  and  the  vas  deferens  of  the  male,  but  we  have  not 

lu  seeing  them  elsewhere.    We  believe  that  the  fecundation 

in  the  uterine  horns  near  the  ovarian  extremity  upon  the 

l^ht  there  by  the  Fallopian  tubes,  since  there  is  here  nopr- 

to  the  V      ;sula  copulatrix,  which  E.  Perrier  has  pointed  but 
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ready  been  stated  that  the  narrow  terminal  extremity  of  the 

m     led  with  a  finely  granular,  amorphous,  opaque,  and  homoge- 

BUD     knee.    On  approaching  the  coiled  portion  of  the  ovary  this 

matter  is  seen  to  unite  into  spherules,  which  are  the  ovules 

.    Tbey  are  ranged  in  a  single  row  owing  to  the  narrow  tube,  the 

diameter  of  which  they  almost  fill  up.    In  the  wider  portion  of 

»^  they  range  themselves  in  two  or  three  rows.    Near  the  ovi- 

lopian  tube)  they  first  become  slightly  ovoid,  with  a  long  di- 

oi-.08™°^  (.003  inch),  and  they  possess  a  distinct  germinal  spot 

3le.    Still  without  shell  or  distinct  envelope,  they  are  led,  one 

through  the  oviduct  into  the  corresponding  uterine  horn,  where 

nd  themselves  in  contact  wifih  the  spermatozoids,  and  where  they 

inclosed  in  a  shell.    When  this  is  completed,  and  the  egg  con* 

idy  perfect,  it  presents  the  form  of  an  ellipsoid,  with  a  long  di- 

jf  .09"*™  (.0035  inch)  and  a  short  one  of  .05"»»  (.002  inch).     The 

not  truncated  nor  provided  wit^  a  neck  at  eacn  extremity,  as  is 

with  many  nematodes.    There  is,  on  the  contrary,  at  each  pole 

ling,  hemispherical  externally  and  almost  flat  witnin  (Plate  n, 

iLj  B,  G).    This  is  an  actual  coyer,  detaching  itself  completely 

he  embryo  emerges.    Only  the  empty  ovum,  therefore,  is  really 

ted  at  its  two  extremities. 

le  uterine  horns  the  ova  undergo  complete  segmentation.    Their 

divides  into  2,  4,  8, 16,  &c.,  small  spheres,  which  assume  the 

Ty  form  (Plate  II,  Fig.  8,  A).    The  development  proceeds  in  the 

regions  of  the  egg  (Plate  II,  Fig.  8,  B),  and  at  its  close  the 

>  may  be  seen  rolled  up  in  the  form  of  a  circle  or  a  figure  of  eight. 

g  is  now  .1"*™  (.004  inch)  long  and  .06*°™  (.0024  inch)  broa^. 

it  is  not  to  be  supposed  that  all  the  developmental  phases  of  the 

can  be  followed  out  in  every  syngame.    Only  in  case  of  the 

specimens  can  this  be  done  by  examining  successively  the  genital 

of  the  female,  from  the  extremity  of  the  ovaries  to  the  body  of 

t      ifter  they  have  been  taken  from  the  body  and  well  spread 

t         M)  possible  to  trace  the  series  of  successive  transformations 

ule  undergoes  from  the  embryonic  to  the  perfect  state  by 

a  series  of  ^males  from  the  moment  of  their  sexual  union 

9  to  that  of  their  greatest  development.    Thus  in  the  syn- 

ly  conjugated,  at  a  time  when  the  female  is  scarcely  5"^ 

only  spheroidal  ovules  are  found  in  the  uterus  and  its 

-^hich  are  very  short,  but  slightly  developed,  and  not  dis- 

ovaries.  their  diameters  being  the  same.    When  the 

i  a  length  of  V^  (A  inch),  the  uterus  and  its  horns, 

contain  eggs  fully  formed  and  inclosed  in  a  shell, 

IB  not  yet  segmented.    When  the  body  is  15""  (.59 
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iiicli)  loii^  the  vitellus  is  already  tsegmented^  and  has  even  patted 
Ix'yond  tho  morula  stage,  as  inauy  of  the  eggs,  paTticnlarly  inthebody 
of  the  uterus,  reveal  the  eui1)ryo  in  process  of  development,  finally, 
when  a  length  of  20  to  22>"'"  (.787-.866  inch)  has  been  reached,  eggs 
eontaining  fully  formed  embryos,  rolled  up  and  moving  witlnn  their 
narrow  ])rison,  ai*e  observed  in  the  two  divisions  of  the  uterus.  At  diia 
pcrio<l  they  may  l>e  forced  out  of  the  shell  by  pressure  between  two 
glass  slides ;  the  covers  at  the  extremities  detach  themselves  completdy 
and  the  embryo  emerges  through  either  opening.  When  it  leaves  tbd 
egg  8i)ontane()nsly,  au  act  we  have  frequently  observed  in  the  water, 
the  cephalic  extremity  always  emerges  first. 

The  embryo,  on  leaving  the  egg,  exactly  resembles  an  agamoiis  an* 
guillula  (Plate  II,  Fig.  8,  D).  It  is  about  .28°»"»  (.011  inch)  long,  and 
])as  a  diameter  of  .Oia""""  (.0005  inch)  at  the  middle  of  the  body.  The 
obtuse  anterior  extremity  reveals  a  punctiform  mouth,  opening  in  the 
middle  of  a  papilla  and  continued  into  an  o&sophagus  which  occopies 
the  cephalic  third  of  the  body  (Plate  II,  Fig.  9),  and  whose  cavi^is 
distinguished  as  a  very  fine  median  line.  This  i)ortion  of  tiie  bod^vis 
clear ;  the  remaining  two-thinls  is  filled  with  granulations  or  fine  glob- 
ulus.   The  tail  is  conical  and  elongated. 

The  embryos  never  leave  the  egg  witlnn  the  living  bo4ly  of  the  mother, 
however  complete  the  develoiunent  of  both  may  be.  Only  by  tl|e  detrithrf 
the  female  and  the  destruction  of  its  body  are  the  ova  placed  at  Ubert;j[. 
The  embryo  will  tlien  emerge  if  the  medium  offers  favorable  conddtioua. 
These  are  moisture  and  a  temperature  of  at  least  20^  G.  (68^  F.).  These 
facts  we  have  frequently  demonstrated  by  experiment  and  in  other 
ways.  We  have  even  found  still  attached  to  the  trachea  of  pheasants 
destroyed  by  the  gapes  coupler  of  dead  syngames,  with  the  soft,  flaccid 
body  of  the  female,  24°""^  (.945  inch)  long,  opened  in  several  places  by 
the  commencing  process  of  maceration,  through  which  a  large  number 
of  eggs  had  already  escaped.  It  still  contained  many  of  them,  each 
inclosing  a  fully  developed,  very  active  embryo,  but  there  was  not  a 
single  empty  egg  or  free  embryo  in  the  entire  cadaver. 

We  have  subjected  the  eggs  to  various  conditions  in  order  to  deter- 
mine those  most  favorable  to  the  hatching  of  the  young.  1.  Whenm 
a  dry  medium,  as  in  sand,  their  contents  dry  up  more  rapidly  in  p^opo^ 
tion  to  the  elevation  of  temperature.  2.  In  a  moist  state  they  preserre 
their  vitality  for  months,  even  for  a  year,  witliout  any  i)ercepti  hie  modifi- 
cation of  their  contents,  if  the  temperature  is  kept  below  16^  C.  (59^ F.). 
Under  these  conditions  the  contents  finally  undergo  fatty  degeneration 
and  are  dissolved.  3.  If,  Avhile  in  a  humid  state,  the  temperature  be 
niised  to  20©  -C.  (G8o  F.)  or  better,  to  25°  C.  (77o  F.),  the  embryo  witliin 
the  egg  moves  and  turns  about  and  finally  escapes  by  pushing  awsf 
one  of  the  coverlets. 

The  combined  conditions  of  moisture  and  warmth  are  powerful  enoii||[b 
to  bring  about  the  development  of  the  embryo  and  its  escape  from  the 
eggy  in  which  at  first  no  ti^ace  of  it  can  be  distinguished,  and  whicli  con- 
tains only  the  vitellus.  In  the  water  contained  in  crystallizing  dishcsi 
small  enough  to  be  placed  on  the  stage  of  a  inicroscoi>e,  we  have  studied 
<lay  by  day  the  formation  of  the  embryo  during  the  month  of  July  of 
thfs  year,  when  the  temperature  maintained  an  averageof  25oC.(77°  FJ. 
We  have  determined  that  in  i)resence  of  these  conditions  twenty-eight 
to  thirty  days  suffice  fur  the  development  of  the  embryo  and  its  escape 
from  the  shell. 

The  embryos  or  larvie  live  in  the  water,  where  they  swim  about  m  * 
serpentine  manner  like  the  anguilluhe  (vinegar  eels,  &c.).    Atateia- 
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•  or  250  0.  (680-770  F.)  we  have  been  anableto  keep  them 

I  than  eight  or  ten  days,  whilst  at  a  lower  temperatnre 

many  months,  almost  a  year.    During  this  time  they 

L  becoming  less  elongated,  and  assaming  the  form  of  a 

i  (j^Iate  II,  Fig.  10).    When  the  hatching  has  been  delayed 

icient  warmth,  and  the  embryo  finally  escapes  from  the  egg, 

rithin  the  shell  an  envelope.    This  fact  seems  to  prove  .that 

'hich  takes  place  normally  one  or  two  days  after  birth,  occnrs 

itself  when  birth  is  retarded.    In  the  experiment- glasses  larvse 

tails  were  often  seen  moving  among  those  with  long  tails. 
r  were  simply  older  than  the  latter. 

>wing  questions  now  arise :  Does  the  larva  molt  a  second 
3  assuming  the  adult  form,  and  what  are  the  ways  and  means 
by  it  to  reach  the  only  place  where  adult  and  paired  syn- 
found — the  trachea  of  birds! 

►ecies  of  Sclerostomata  presents  a  nymphal  phase,  durihg 
young  parasite  is  provided  with  an  almost  complete  buccal 
and  Uves,  rolled  up  and  encysted  beneath  the  mucous  mem- 
rhich  it  attaches  itself  in  its  adult  state.  Eepeated  invest!- 
re  failed  to  reveal  anything  analogous  in  the  syngame  of  the 
We  have  every  reason  to  believe  that  the  nymphal  stage, 
ery  short  and  active,  is  passed  in  the  air-sacs  and  pulmonary 
hich,  as  is  well  known,  intercommunicate  very  largely  in 

which  the  larvae  may  readily  reach  by  traversing  the  intes- 
ophageal  tunics  after  escaping  from  the  ingested  eggs.  We 
9  that  the  parasites  very  soon  after  reach  the  trachea,  to  be- 
,  pair,  and  attach  themselves.  The  following  are  the  facts 
I  this  opinion  is  ba^ed  : 

MTiB  of  Syngamus,  according  to  our  observations,  do  not 
bU,  nor  will  they  leave  the  egg  and  become  vigorous  except- 
)ist  and  warm  medium,  approaching  the  conditions  offered 
rior  of  a  bird's  body. 

oung  pheasant,  dead  from  the  gapes,  we  found  in  the  mucus 
•y  scraping  the  lining  membrane  of  the  oesophagus,  a  large 
eggs  of  syngames  with  the  shell  ojjened  and  abandoned  by 
K  We  have  preparations  to  demonstrate  this  fact. 
1  serous  fluids  which  lubricate  the  walls  of  the  air-sacs,  more 
f  those  in  relation  with  the  duodenum,  we  have  found  in  thfe 
nng  pheasants  attacked  with  the  gapes  very  active  larvae, 
ce  as  large  as  those  just  emerging  from  the  eggj  seeking 

cellular  i)eri tracheal  tissue,  in  the  neighborhood  of  the  crop 

tie  young  pheasants  referred  to  above,  we  found,  stretched 

I  to  the  trachea,  a  young  female  syngame,  already  colored 

J  inch)  long,  with  the  mouth  formed  like  that  of  the  adult, 

nally  matured.    We  think  that  it  was  a  syngame  which, 

delayed  in  the  migration,  failed  to  reach  the  mucosa  of  the 

uue  time  and  now  could  no  longer  do  so,  because  the  adult 

the  mouth  parts  presented  an  impediment  to  its  march 

es. 

snres  of  M.  de  Janze,  at  Gournay  (Eure),  which  were 

w       by  the  gapes,  and  which  have  presented  this  year 

iisease,  the  following  fact  has  often  been  observed 

de  Janz6  himself:  The  young  pheasants  afi'ected 

luently  expel,  in  a  fit  of  coughing,  plump,  fat  syn- 

The  other  fowls  near  by  consume  with  avidity  the 
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worms  thus  ejected,  wbioh  they,  no  doabt,  regard  as  eartli-wonns,  or 
the  red  larvse  of  the  large  tipmsd  wluoh  resemble  them,  and  of  wUdi 
they  are  very  fond.  Two  or  three  weeks  later  these  young  pheasante 
are  sore  to  present  symptoms  of  the  malady— tiie  slight,  aborted  bisi- 
ing  cough,  which  is  so  characteristic^  and  the  gaping,  which  has  gained 
for  this  disease  its  English  name. 

6.  For  the  purpose  of  verifying  experimentally  the  accunuq^  of  die 
facts  related  above,  the  authenticity  of  which,  however,  did  not  give 
rise  to  any  doubt,  we  fed  to  a  finmale  parrot^  on  the  7th  erf  Angnst,  four 
pairs  of  large  syngames.  We  had  just  received  from  Mme.  de  la  fi- 
de Montmirail  some  young  pheasants,  dead  from  the  gapes,  from  wUA 
we  obtained  an  ample  number  of  ^^games ;  the  parrot  being  the  oolf 
subject  we  had  for  experiment  at  tiie  time*  On  August  28  this  \6A 
began  to  cough  and  to  gape.  On  September  10  it  med,  snfEbcated  bf 
numerous  syngames  which  we  found,  at  the  autopsy,  crowded  in  tts 
trachea. 

Considering  the  large  number  of  eggs — several  tfaonsand-^which  s 
cadaver  of  the  female  syngame  contains,  and  the  rdatively  small  num- 
ber of  parasites — about  thuly  or  more  pains — which  reach  Uieir  destina* 
tioD,  or,  in  other  words,  come  to  maturity,  we  may  fimn  an  estimate  of 
the  prodigious  number  of  larv®  which  die  on  their  way  or  never  rac- 
ceed  in  finding  it.  It  is,  moreover,  a  law  of  nature,  especially  true  of 
parasites,  that  the  number  of  eggs  laid  is  larger  in  proportion  as  Uie 
chances  of  destruction  during  the  earlier  pericKl  of  existence  are  more 
numerous. 

The  great  variation  in  the  size,  and  hence  in  the  age  and  the  degree 
of  development,  noted  among  the  syngames  attached  to  the  tracbeaof 
a  bird  shows  tliat  there  are  ordinarily  several  successive  infections  or 
ingestions  of  eggs  at  intervals  more  or  less  extensive.  This  fEUSt  m^ 
also  be  due  to  the  circumstance  that  the  conditions  favorable  to  the  de- 
velopment of  the  parasite  have  not  been  the  same  for  all. 

The  feeding  of  healthy  pheasants  upon  syngames  filled  with  eggSj 
which  have  been  ejected  by  pheasants  siidffering  from  the  gapes,  i&  nottiie 
only  means  by  which  this  disease  may  be  propagated.  The  obserrt- 
tions  which  we  have  made  concerning  the  vitality  retained  by  the  eggs 
of  the  parasite  when  in  a  moist  medium — a  medium  in  which  the  em- 
bryos are  born  and  developed  if  the  temperature  reaches  a  snitable 
height  (200-250  C.) — prove  that  the  ingestion  of  water  and  liquid  or 
pasty  aliments,  containing  these  embryos  or  eggs,  fiimishes  two  otter 
means  of  infection  perhaps  more  active  than  t£e  first.  In  every  ciw 
the  only  media  necessary  for  the  propagation  of  epidemics  of  the  g«I** 
are  food  and  drink  contaminated  with  the  eggs  or  embryos,  and  tlie 
birds  themselves  when  affected  with  the  disease,  as  they  are  then  ti* 
source  of  an  abundant  emission  of  eggs  of  the  parasite.  No  other  ani- 
mated medium,  neither  adult  insect  nor  larva  (the  larvce  of  ante,  w^ 
example,  which  are  a  constant  element  of  food  for  young  pheasants,  sod 
which  have  been  suspected  with  some  appearance  of  truth),  nor  any 
moUusk,  in  short,  can  be  incriminated. 

MEANS  OF  DESTEOYINa  THE  SYNGAME  AND  OP  AEBESTINa  BPIIMBIPCS 

OF  THE  GAPES. 

The  disasters  caused  by  the  parasite  above  described  in  the  park" 
devoted  to  the  rearing  of  pheasants,  point  out  the  extreme  imports^ 
of  finding  rapid  and  effective  means  of  arresting  the  spread  of  this  de* 
structive  worm. 
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r.  c  1  in  England,  consists  in  mixing  fhe  grains  which 

to     5  cfiseased  birds  ^th  nrine  instead  of  water.    Men- 

u      remedy  without  having  any  fioith  in  its  efficacy,  was 

1      1    c         v^hich  he  achiev^,  and  which  proved  to  him 

raii  utility.    It  is  probiable  that  the  ammoniacal 

Qg  irom  the  urine  are  poisonous  to  the  red  worm  or  its 

relates  that  in  America  a  hen's  feather  is  stripped  of  its 
the  point,  introduced  into  the  trachea  and  rotated  like  a 

0  1  the  worms.     We  strongly  question  tibe  efficiency  of 
uce;  in  the  first  place,  because  we  know  from  experience  that 

)  too  firmly  attached  to  be  removed  by  the  Motion  of  the 

1  her.    Should  they  be  detached,  however,  they  would  only 
u>  xhe  root  of  the  trachea,  where,  lorming  a  ball,  they  would 

ii  lihe  obstruction  in  the  tube  and  thus  bring  about  more  promptly 

L  of  the  bird.    On  the  other  hand,  the  diameter  of  the  trachea 

ini;  pheasant  from  five  to  six  weeks  old,  being  scarcely  equal  to 

t     shaft  of  a  hen's  feather,  will  not  permit  the  introduction  of 

\    Gobbold,*  on  tlie  contrary,  believes  in  the  efficiency  of  this 

,        adds  that  this  efficiency  may  be  increased  by  impregnating 

*  with  a  germicide  substance.    Bartlett,  who  used  salt  for  this 

a  weak  in^ion  of  tobacco,  informed  him  that  the  essence  of 

ine  also  had  given  excellent  results.    Cobbold  adds  with  reason, 

less  great  care  be  exercised  with  this  method  the  birds  may  be 

y  injured.! 

means,  at  once  mechanical  and  medicinal,  have  been  suggested 
times  and  varied  in  different  ways.    One  of  our  correspondents 
us  that  he  had  cured  pheasants  of  the  red  worm  by  removing 
tes  with  a  small  rod  and  pouring  into  the  mouth  of  the  birds 
laps  of  Fowler's  solution.    Another  pretends  to  have  removed 
fcsites  with  a  piece  of  copper  wire,  which  had  one  end  curved 
landle  and  dipped  into  oleum  hypericum  (red  oil).    We  do  not 
hat  they  could  have  succeeded  in  thus  removing  red  worms 
n  the  pharynx,  but  we  do  not  believe  that  they  could  have  ex- 
worms  by  this  method  from  the  root  of  the  trachea  near  the  bi- 
Q  of  the  bronchi,  where  they  are  most  frequently  lodged^  for  it 
Ly  impossible  to  employ  a  rod,  and  above  all,  a  metallic  wire 
nto  a  hook,  as  it  would  undoubtedly  tear  the  trachea.    The  feet 
mg  pheasants,  and  more  frequently  adults,  sometimes  recover 
eously  from  the  gapes,  may  have  given  rise  to  their  apparent 
This  happens  when  they  are  affected  by  only  a  small  number 
rites,  which  may  go  through  the  phases  of  their  development 
death  without  producing  suffocation.    This  is  the  only  mode  of 

Uet;  London^  1879;  p.  445. 

Id's  exact  words  concerning  this  method  are  as  follows  {loc  cit) : 

ThA  simplest  plan  consists,  as  Dr.  Wiesentbal  long  ago  pointed  out,  in 

ft      bther  from  the  tube  to  near  the  narrow  end  of  the  shaft,  leaving  only  a 

"u.  webs  at  the  tip.    The  bird  being  8ecnred,  the  webbed  extremity  of  the 

arodnced  into  the  windpipe.    It  is  then  twisted  round  a  few  times  and 

■vhen  the  worms  are  foond  attached.    In  some  instances  this  plan  buc- 

^       above  method  is  rendered  more  effectual  when  the  feather  is  preyi- 

.iine  medicated  solution  which  will  destroy  the  worms.    Mr.  Bart- 

this  purpose,  or  a  weak  infusion  of  tobacco ;  and  he  informs  me 

ication  of  turpentine  externally  is  sufficient  to  kiU  the  worms. 

MMM,  mind  that  the  bird  itself  may  be  Injuriously  affected  by  these 

meleasly  employed."    Note  that  the  turpentine  is  to  be  used  ex- 
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fatal  teriuiiiatioiiy  aud  it  itHiuiren  a  certain  number  of  pi 
twenty  to  thirty  couples  for  adult,  and  from  five  to  ten  foryonof 
ants.    In  tliese  cancH  the  diHcase  is  cured  in  spite  of,  and  uotl 
of,  a  certiviu  mode  of  treatiueut. 

One  of  tbe  most  rational  methods  of  treatment  has  been  pointed 
by  Montagu,  who  did  not  stop  with  the  oommou  metbod  att)vc 
tioned,  but  who  obtained  nmcii  success  with  the  following  meanfic 
bined :  Removal  from  the  infected  places,  complete  n^placemeut  of  m 
former  aliments  by  new  ones,  in  which  hemp-seed  and  fresh  grass  iigai 
X>rominently ;  finally,  for  drink,  an  intlision  of  rne  (ruta)  and  garlic,  ii 
stead  of  ordinary  water. 

The  efiicacy  of  the  giirlic  was  demonstrated  to  os  under  the  foUo' 
circumstances :  The  pheaisantry  in  the  forest  of  Fontaiuebleaa  ^     nu 
waste  by  the  gapes  in  1877  and  1878.    This  malady,  which  we 
on  the  site  of  its  activity,  was  arrested  and  completely  driven  <      [ 
feeding  the  pheasants  with  a  mixture  consisting  of  hard-boilea  egg 
boiled  beefs  heart,  the  crumbs  of  stale  bread,  and  salad.    These  in^ 
ents  were  chopped,  pounded,  aud  thoroughly  mixed  so  as  to  make  a] 
To  this  paste  was  added  pounded  garlic  in  the  proportion  of  one  <     i 
bulb  to  ten  pheasants  each  day,  the  garlic  being  thoroughly  c      iimR 
through  the  paste.    This  mixture  was  relished  very  much,    itreat 
was  bestowed  upon  the  drinking  vessels ;  the  very  pure  water  ui    .wi 
renewed  twice  a  day.    The  same  treatment  was  successfiil  in  tnc 
eral  inclosures  belonging  to  the  country-seats  in  the  neigh borhooa 
Fontainebleau  and  IMelun.    A  large  number  of  correspondents  to  wh 
we  suggested  it  were  fully  satisfied  in  having  applied  it    We  an 
learned  that  the  pheasants  occasionally  refused  the  garlic,  and  one< 
our  correspondents  informed  us  that  he  had  succeeded  in  mfdung  tbe 
take  it  by  preparing  a  real  garlic  salad;  for  he  had  aocidentaJly  o 
served  how  the  animals  which  had  refused  the  garlic  paste  cast  11 
selves  voraciously  upon  a  garlic  salad  which  was  not  intended  for 

We  can  readily  exi)lain  the  virtue  of  garlic,  known  ftom  time 
morial  as  an  excellent  anthelmintic,.as  it  is  volifttile  and  is  elimina  i 
the  respiratory  passages,  reaching,  in  this  way,  the  trachea,  where  J 
syngames  are  lodged.  The  proof  that  the  essential  and  volatile  pri 
ciples  of  garlic  are  eliminated  by  the  lungs  is  daily  furnished  by 
persons  who,  like  the  inhabitants  of  the  south  of  France,  are  torn 
this  condiment.    The  oilor  of  their  breath  betrd^ys  them  immediately. 

Besides  garlic,  we  have  experimented  with  another  sabstance,  whi& 
like  the  former,  has  the  iidvantagc  of  being  a  strong-smelling  vermiflu 
and  more  stupefying  than  ether  (which  might  also  be  e^^>loyed),  pi 
erties  which  enhaiuM*  its  parasiticide  powera.    We  refer  to  assafist 
which  we  have  uscitl  as  a  powxler  with  an  equal  part  of  yellow  puWe 
ized  gentian,  mixed  with  the  paste  wiiich  is  fed  to  the  pheasants, in  tl 
proportion  of  50  centigrams  (about  7i  grains)  per  head  each  day.  1 
a  complement  to    this   treatment  we  have  added  to  each  liter  ( 
quart)  of  drinking  water  the  following  solution:  Salicylic  acid,  Ig 
(about  loj  grains) ;  distilled  water,  100  grams  (about  3J  fluid  ounces 

The  use  of  the  salicylic  acid,  the  toxic  power  of  which  upon 
bryos  of  syngames  we  have  recognized  experimentally,  had  for  iw « 
object  the  destruction  of  those  embryos  which  might  be  present  m 
drinking  water  of  the  young  pheasants. 

This  treatment  w^c  have  employed  in  the  parks  of  Baron  BothscH 
at  Rambouillet,  which  were  ravaged  by  the  gapes  in  a  manner  bo  d 
astrous  that  up  to  1,200  young  pheasants  were  found  dead  each  moi 
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£        }be  baron's  steward,  dated  September  7, 1879,  testi- 

ment  has  fally  sncceeded  in  arresting,  in  a  few  days 

Die. 

wui  o       ade  suggestions  by  stating  that  it  is  alway  bene- 

Bven  1  lie  to  disinfect  the  soil  of  the  inclosnres  after 

Tea      a  young*  pheasants  to  a  virgin  soil.    One  of  the 

»y     :  the  eggs  and  embryos  which  may  possibly  ex- 

me      11  oi  nue  contaminated  inclosnres,  consists  in  sprinking  it 

containing  in  solution  a  sufficiently  large  quantity  of  salicylic 

muric  acid,  one  gram  (15^  grains)  to  a  liter  (about  1  quart)  for 

ple- 

ui       care  should  also  be  taken  to  isolate  the  sick  birds  on  the  first 

ice  of  the  symptoms  of  the  disease,  and  to  keep  them  closely 

a  till  complete  and  well-confirmed  recovery.    The  cadavers  of 

jirds  must  be  buried  deep,  or  it  were  even  better  to  bum  them. 

SUPPLEMENT. 

In     3  investigations  which  we  have  made  concerning  the  develop- 

01  Syngamus  trachealis^  and  which  are  reported  in  the  preceding 

r.  written  about  twenty  months  ago,  we  x>ointed  out  that  the  eggs 

during  the  coughing  fits  hatch  in  the  water,  and  that  the  em- 

b,      ambling  an  anguillula,  may  live  in  this  medium  for  many  months* 

we  have  kept  some  alive  almost  a  year  in  a  low  temperature. 

imls  are  infected  by  drinking  the  water  containing  these  embryos. 

low  are  they  developed  in  the  body  of  birds,  and  in  what  way  do 

I     h  the  trachea,  where  they  are  found,  in  the  adult  state,  fixed 

mucous  membrane  like  leeches,  the  two  sexes  united  in  a  perma- 

nner  and  the  females  crowded  with  eggs? 

Ilk  loe  preceding  memoir  we  stated  that  we  had  every  reason  to  be- 

1      the  nymphal  phase,  unknown  to  us,  was  passed  in  the  air-sacs 

nchi,  and  that  later  on  the  worm  reached  the  trachea  where  it 

ult.    We  offered  as  a  proof  of  this  hypothesis  the  discovery 

OS  of  syngames.  In  every  respect  similar  to  those  which  we  had 

from  the  hatching  of  ova,  in  the  air- sacs  of  several  young 

VA  killed  by  the  gapes. 

therefore,  only  a  presumption,  well  founded,  it  is  true,  of 

ic5e  of  the  nymphs  in  the  bronchi  of  the  pheasants.    At  pres- 

iib  IS  no  longer  a  presumption  but  a  certainty.    At  the  autopsies, 

1      le,  of  two  red  partridges,  killed  by  syngames,  we  met  the 

iqrm  in  the  pulmonary  tissue  itself,  rolled  up  in  the  bronchial 

10         (Plate  II,  Fig.  11.)    It  is  cylindrical,  very  elongated,  about 

ii  2»-.  (.063  to  .079  inch)  long,  and  .04  "»«».  (.0016  inch)  in  diameter. 

juently,  ten  times  as  large  as  the  embryo  when  it  leaves  the 

one-tenth  as  large  as  the  adult  worm  at  the  period  of  its  great- 

ent.    The  armature  of  the  mouth  is  already  cupulate  or 

1,  but  still  without  color,  border,  and  lobes.    The  muscular 

B  is  very  long  and  cylindrical.    The  intestine,  which  extends 

it  line  from  the  termination  of  the  (esophagus  to  the  anus, 

the  entire  boily,  and  is  already  colored  red ;  near  the  an- 

of  the  body  may  be  seen  a  fieshy  thickening,  which  sends 

forward  beyond  the  posterior  extremity  of  the  oesopha- 

n     fer  than  the  first,  backward  toward  the  caudal  ex- 

s  IS  ihe  rudiment  of  the  sexual  organ. 
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This  discovery  of  the  nymph  enables  us  to  say  that  all  the  devek^ 
mental  phases  of  Syngamus  iraoheaiia  are  now  known.  The'  only  two 
media  which  this  parasite  inhabits  daring  its  entire  existence  are  the 
water  or  moist  earth  daring  its  embryonal  oondition,  and  the  respira- 
tory organs  of  its  victim  diuiog  its  nymphal  and  its  adnlt  phase.  ItiB, 
therefore,  developed  without  tiie  aid  of  any  other  medium  than  the 
water,  corresponding  in  this  respect  to  the  inunense  majority  of  vermin- 
oas  parasites. 


REPORT  OF  THE  ENTOMOLOGIST. 


INTEODUOTIOK 

Im:  I  have  the  honor  to  present  herewith  my  annual  report,  together 

count  of  the  work  done  by  the  Bureau  of 'Entomology.    The 

cQu     as  articles  on  several  of  the  insects  that  have  attracted  nn- 

teuLion  during  the  year.    The  leading  article  is  on  the  insects 

dy  affecting  the  Cabbage,  being  the  coDtiuuation  and  comple- 

\)i  that  in  my  last  report  on  '^Cabbage  Worms."    That  mrtide 

d  of  ten  larvsB  which  were  more  or  less  x)erfectly  amenable  to 

remedial  treatment,  while  the  present  article  adds  twenty-one 

]      cts  belonging  to  five  Orders  and  requiring  different  treatment. 

were  are  thirty-one  species  known  to' be  quite,  destructive  to 

and  this  list  does  not  include  several  other  species  occa- 

y  lound  npon  leaf  and  root,  but  not  specially  injurious.    It  is 

ing  to  note  the  correspondence,  as  set  forth  in  the  report, 

\       thie  insects  which  attack  the  plant  in  America  and  Europe,  for 

re  ;    I  at  least  nine  species  common  to  both  countries,  while  six 

8  u»ve  generic  representatives  that  work  in  a  similar  manner  said 

are  in  some  instances  so  closely  allied,  specifically,  as  to  be  scarcely 

nj    lable.    Most,  if  not  all,  of  those  which  are  identical  have  been 

L  u>  America  from  the  trans- Atlantic. 

n  UU8  connection  it  affords  me  pleasure  to  announce  the  suecessftil 

reduction  of  one  of  the  most  common  and  useful  of  the  parasites  of 

)  worms  in  Europe,  viz.,  Apanteles  glomeratusj  the  facts  in  refer- 

119  w  which  are  recorded  in  the  report. 

have  reproduced  some  remarks  made  at  the  annual  meeting  of  the 

yt,     State  Agricultural  Society  last  February  on  <'  General  Truths  in 

1    tomology,"  believing  them  to  be  sufficiently  germane,  and 

mv    [  some  words  of  caution  and  advice  as  to  the  use  of  petroleum 

9  emulsions.    Since  I  first  advocated  tiieir  use  in  the  reports 

u      [bureau,  and  since  Mr.  Hubbard  found  them,  in  experience,  to 

I  in  value  all  other  insecticides  against  scale-insects  and  other 

ujurious  to  the  Orange,  these  kerosene  emissions  have  been  very 

aiiy  tried  and  have  had  more  prominent  place  than  any  other  in- 

in  the  columns  of  the  agricultural  and  horticultural  journals 

901     ry  and  in  the  reports  of  directors  of  different  agricultural 

D  stations.    The  literature  of  the  subject  shows  that  the 

hods  of  making  and  using  them  are  so  often  imperfectly  un- 

I  have  deemed  the  reiteration  of  the  essential  &ct8  nec- 

(     Etccount  of  the  severe  winter,  the  exceptionally  wet  and 

,  and  the  protracted  drought  later^  has  been  what  in- 

\  cau     3ad  year,  i.  «.,  most  insects  have  been  scarce ;  yet 

1      oy  the  appearance  of  a  few  in  exceptionally  iiyurious 

of  these,  like  the  Buffalo-gnat,  the  Streaked  cotton- 

d  the  Cottony  maple-scale,  are  treated  of  in  the  report 

885 
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In  the  matter  of  silk-caltnre  the  Bureau  has  continued^  asheret 
since  my  charge  of  it,  to  aid  the  industry  by  the  dissemination  <rf 
and  correct  information  to  applicants  from  all  parts  of  the  cc 
The  interest  in  the  subject  has  been  even  greater  than  in  former  ^ 
and  this  is  essentially  true  of  California,  where  the  substantial  en 
agement  of  the  State  board  of  Silk*cnlture  and  of  the  State  lei 
ture,  referred  to  in  my  last  annual  report,  have  borne  fruit.    Gonside 
correspondence  was  had,  particularly  with  Dr.  C.  A.  Buckbee,  the 
ident  of  said  St^ate  board,  in  reference  to  Congressional  aid  by  { 
bill  or  otherwise,  and  an  appropriation  of  $15,000  was  made  by  Cc 
for  the  encouragement  and  development  of  the  industry.    Wm 
increased  means  the  Bureau  will  accomplish  whatever  can  be  i 
plished  to  further  the  industry,  and  a  special  division  of  silk- 
has  been  established,  with  Mr.  Philip  Walker  in  charge.    Mr.  Wau 
well  equipped  for  the  work,  having  had  an  extensive  experience  in  Fi 
and  being  enthusiastic  in  his  faith  as  to  the  future  of  the  indost 
the  United  States.    I  find  no  reason  to  change  the  views  express 
this  subject  in  previous  reporta  and  in  my  Manual^  whether  as  t 
danger  of  overstimulating  the  inexperienced  by  monetary  induce 
in  the  shape  of  bounty,  or  as  to  the  ultimate  need  of  a  protective 
on  the  reeled  silk  to  give  silk-production  here  any  permanent  anc 
able  footing  on  a  sufficiently  extensive  scal^.    History  shows 
former  methods  have  had  but  a  transient  influence  that  nee 
volves  reaction,  whereat)  the  latteris  permanent  in  its  benefits  i     ] 
cordance  with  the  i)revj]iling  i)rotective  sentiment  of  the  councry. 
silk-culture,  by  its  peculiarities,  ofters  to  a  large  class  employment  f 
they  could  not  otherwise  get,  and  will  always  attract  attention, 
though  the  profit  be  trifling }  and  between  extreme  optimism  oi 
one  side  as  illustrated    by  Mr.  Buckbee's   argument  in  mc 
to  Congress,  and  extreme  pessimism  on  the  other  as  illustra    i 
published  reply  thereto,  by  Mr.  John  D.  Cutter,  of  New  York,  un 
a  moderate  ground  which  should  be  carefully  cultivated.    For  fi 
years,  now,  I  have  carefully  watched  all  that  Baa  been  done,  and 
in  my  feeble  way,  aided  to  i)romote  the  industry,  and  have  seen 
eflFort  after  another  to  establish  it  on  anything  like  an  extensive 
fail,  and  always  for  the  reason  that  capital  and  ordinary  labor  can 
more  profitable  employment.    In  studying  the  status  of  the  indiuf 
South  France  the  past  summer  I  was  also  surprised  to  find  it  I^g 
ing,  and,  as  Professor  Maillot,  who  has  charge  of  the  sericicd 
station  at  Montpellier,  assured  mo,  for  the  same  reason  that  it  has 
erto  failed  with  us,  viz :  Inability  to  compete  with  the  silk  produce 
the  cheaper  labor  of  other  countries  and  especially  of  China  and  Ji 
If  the  French  silk-grower  cannot  well  coi)e  with  this  competition, 
the  price  of  ordinary  labor  at  3  francs  for  men  and  1^  francs  for  wo 
how  can  we  expect  to!    The  chief  hope,  in  addition  to  the  advani 
we  possess  as  indicated  in  the  preface  in  the  second  edition  o 
Manual,  is  in  tln^  Scrrel  reeling-machine,  which,  if  it  fulfills  its  pn 
l)roinises,  will  revolutionize  the  silk  industry  and  greatly  subord 
the  question  of  labor.    It  is  in  this  direction,  then,  that  there  is  I 
and  fuller  consideration  of  it  will  be  found  in  the  report 

The  field  force  of  the  Bureau  is  the  same  as  a  year  ago,  with  th 
dition  of  Mr.  F.  M.  Webster,  who  is  stationed  at  La  Payette,  Ind. 
who  has  been  charged  with  the  study  of  yet  needed  facts  in  conn 
with  the  insects  nft'ecting  our  grain  crops.    As  will  appear  fr 
context,  he  has  enabled  me  to  prove  beyond  peradventure  the  p 
l>hagic  natnre  of  the  Joint-worms  (genus  Is^sofna)  affecting  wh 
other  small  grains,  and  thus  still  more  fully  to  settle  a  question  i 
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IS  dispute  and  which  has  importaut  acientific  and 

n.  %±'  ^     ibardy  though  suffering  much  from  malarial  troubles  so 

onda,  has  continued  the  work  on  insects  affecting  the  Or- 

L  have  included  a  valuable  article  from  him  on  the  nature  and 

of  the  so-called  orange  rust,  which  so  disfigures  and  depreci- 

market  value  of  the  Florida  oranges.    The  accuracy  of  his  ob- 

I  hare,  in  many  cases,  been  able  to  verify  i>ersonally. 

nr.  .Al.  ct.  Packard  has  continued  the  special  work  he  has  been  en- 

on  and  contributes  the  results  of  further  investigations  as  to  the 

of  death  of  evergreens  and  other  forest  trees  in  Northern  New 

1  and  New  York. 
,^.  B.  Smith  liiis  worked  out  the  hitherto  unknown  life-history  of 
rorm  that  so  seriously  affects  the  fruit  of  the  Cranberry  and  which 
x>      an  nndescribed  species  of  Acrobats,  closely  allied  to  the 
]      [-emmpler  of  the  Apple,  and  which  I  have  named  vaccinii. 
that  the  efforts  of  the  cranberry-growers  to  protect  the  crops 
118 1     lerons  enemies  have  been  more  successful  than  formerly. 
Hip  pnbli(*ation  of  liis  report  upon  them,  the  agent  being  water, 
e  available/  iiml,  wbere  not,  the  kerosene  emulsion  and  London 
Experiments  which  I  desired  as  to  the  influence  on  the 
»hism  of  the  Cranberry  Teras,  as  also  on  the  hibernation  and  sum- 
ption of  the  Hop  plant-louse,  were  unsuccessful. 
.  jLiawrence  Bruner  has  been  engaged  at  West  Point,  Nebr.,  in  the 
idy  of  locusts.    He  reports  a  few  of  the  genuine  Bocky  Mount- 
in  that  State,  but  from  the  data  which  he  has  been  able  to 
oejieves  that  no  danger  threatens,  during  the  coming  season  of 
[         rmerM>f  that  podjon  of  the  Mississippi  Valley  known  as  the 
y      igi^,  and  which  the  species  temporarily  invades. 
L  nope  soon  to  see  the  day  when  the  appropriation  for  the  work  of 
bureau  will  be  sufiUciently  increased  to  permit  the  employment  of 
Iff      B  in  every  State  in  which  agronomic  interests  predominate ; 
TTom  the  fact  that  the  surroundings  of  Washington  City  and 
sicient  conveniences  in  the  Department  buildings  do  not  i>ermit 
I  satisfactory  field  work  and  experiment,  the  insects  peculiar  to 
;  sections  of  the  country,  affecting  particular  crops,  can  only 
)    raotageously  studied  in  such  sections  or  where  such  crops  are 
It  home.    Such  field  agents  should  work,  as  far  as  possible,  in  co- 
ation  with,  or  at  least  not  in  conliict  with,  whomever  in  the  State 
be  i^ngaged  in  similar  work. 

ye  force  of  the  Bureau  has  remained  unchanged,  and  with  each 

iomes  more  proficient  in  the  special  work  assigned  to  each  Individ- 

«r.    An  ever  increasing  correspondence  has  absorbed  the  chief 

myself  and  principal  assistants,  though  a  number  of  experiments 

oe     »irried  on  iuid  a  large  number  of  biographic  facts  recorded. 

your  instructions  I  made  a  trip  to  Europe  during  the  summer, 

ue  latter  part  of  ]May  and  retuniing  the  first  of  September. 

the  first  time  since  my  connection  with  the  Department  that 

absent  any  length  of  time,  and  Mr.  L.  O.  Howard  acted  as 

m  charge  during  my  absence,  and  deserves  my  thanks  for  the 

ler  in  which  he  attended  to  the  correspondence  and  for 

he  has  rendered  in  the  preparation  of  this  report. 

I  International  Forestry  Exhibition  at  Edinburgh;  made 

r  notes  from  the  chief  insect  collections  in  England  and 

ips  looking  to  assistance  in  the  introduction  of  beneficial 

certain  <xuestions  bearing  on  silk-culture,  and,  at  the 

i    •  French  minister  of  agricultorei  spent  some  time  in 
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Soath  France  in  study  of  the  present  status  of  the  American  g 
and  of  the  Grape  Phylloxera.    The  proposed  Phylloxera  congz 
I  had  hoped  to  attend  at  Turin  on  the  8th  of  Angost  was  pos^ 
aooonnt  of  the  cholera,  and  for  the  same  rtason  1  was  nnable  to : 
an  invitation  from  the  minister  of  agrionltore  of  I     v  to  ^      ; 
cionntry.    The  use  of  the  kerosene  emulsion  as  n    y  b      b 

Phylloxera  was  demonstrated  at  Montpellier,  w  :i9  it  ^  raTix 
received,  and  will  have  ftdl  trial;  and  I  desire  here  to  pr  m; 
cere  thanks  to  the  many  persons  connected  with  the  minis  ^  at '. 
and  with  the  experimental  schools  of  silk-culture,  grape-cuitnre 
general  agriculture  at  Montpellier,  for  the  great  courtesy  shown  1 
as  a  representative  of  the  Department  and  for  the  appreciation 
for  some  of  the  practical  results  of  late  years  obtained  in  the  wo 
this  Bureau. 

Considerable  time  has  been  occupied  in  the  preparation  of  a  fii 
hibit  of  economic  entomology  to  form  part  of  the  Department  ei 
at  the  World's  Industrial  and  Gotten  Exposition  at  New  (Cleans, 
tiie  aid  of  material  from  my  private  collection,  I  have  been  able  to 
pare  32  drawers  (each  24  by  30)  of  specimens  arranged  acoordi 
the  dififerent  crops  of  the  country,  and  giving  in  contiection  with 
insect  the  popular  and  scientific  name,  the  remedies,  rctiferences  t 
chief  articles  in  popular  reports  that  treat  of  it,  and  finally  its 
natural  enemies.    The  exhibit  includes,  fbxther,  collections  of 
cides,  of  insecticide  machinery  and  appliances,  and  special  coli 
illustrative  of  silk-culture  and  bee-culture.    Mr.  Samuel  Hensj 
Boston,  who  was  engaged  to  assist  in  the  preparation  of  itds  ezi 
and  Prof.  A.  J.  Cook,  of  the  Michigan  Agricultural  Oollege,  who  f 
in  the  apicnltural  portion,  deserve  my  sincere  acknpwl^gmentH 
catalogue  of  the  exhibit  has  also  been  prepared  and  printed. 

The  third  report  of  the  United  States  Entomological  Oommissio 
volume  of  some  450  pages,  and  illustrated  with  wood-cuts,  ma 
62  plates — was  distributed  early  in  tiie  year,  and  the  fourth  repi 
nearly  all  in  type.    A  new  edition  of  the  Manual  on  Silk-cultorc 
been  issued,  and  Bulletins  3  and  4,  containing  reports  and  obseorvs 
in  the  practical  work  of  the  Bureau,  have  been  published.    It 
intention  and  desire  to  have  all  the  special  reports  already  ordei 
Congress,  viz.,  the  Bibliography  of  Economic  Entomology,  the  1 
on  Forest  Tree  Insects,  and  that  on  Orange  Insects  publidied  befoi 
end  of  the  present  fiscal  year. 

A  report  on  insecticides  and  several  comprehensive  monograTi 
families  of  insects,  of  especial  economic  interest,  are  in  pre 
with  no  prospect  of  their  being  printed  except  by  aid  of  Oongress. 

In  conclusion,  I  cannot  forbear  to  mention  that  the  work  of  the  Bi 
has  outgrown  its  present  means  of  putting  results  before  the  pnbli 
its  present  accommodations.  In  addition  to  the  annual  report  an 
special  bulletins,  it  would  greatly  augment  its  usefulness  to  haven 
to  issue  a  monthly  or  periodical  bulletin  and  more  elabo;  d  q 
monographs,  while  there  is  pressing  need  of  more  room  for  i  lit 
the  collections,  the  laboratory,  and  the  workers;  and  I  woulu  < 
commend  these  facts  to  your  consideration. 

The  illustrations  to  the  report,  where  not  otherwise  credits    , 
been  drawn  by  Miss  Lillie  Sullivan,  under  my  immediate  supen 

Eespectfully  submitted,  November  3, 1884. 

O.  V.  BILBT, 
JBwUmok 
Hon.  Geo.  B.  LoBiNa, 

Commissioner  of  AgrieuUure. 
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!cABBA  GE  INSECTS. 

t  annual  report  we  published  an  article  upon  Gabbage 

jokg  np  in  succession  all  the  Lepidopterous  larvse  which 

into  prominence  as  destroyers  of  Cabbage,  and  which,  from 

fits,  are  subject  to  the  same  or  similar  remedial  measures. 

the  cut-worms  were  necessarily  excluded  on  account  of 

d]  t  feeding  habits,  and  they  will  be  considered  in  this 

cM>Dnection  with  the  principal  cabbage  insects  belonging  to 

I  s. 

CABBAGE  GUTWOBMS. 

brderLEPiDOPTEEA;  family  ISTooTurD^. 

\  are  a  number  of  species  usually  concerned  in  the  work  which 

farmer  generally  puts  to  the  account  of  '^  the  cut-worm." 

»i     )f      I  are  in  most  respects  similar,  and  we  can  best  treat  of 

ml  u      r  one  head^  giving  the  general  habits^  and  characters 

II  answer  for  all,  and  afterward  considering  each  species  sep- 

• 

I       Qon  cut- worms  are  all  larvse  of  Noctuid  moths,  and  princi- 

iiue  genera  AgrotiSj  Hadena^  and  Mamestra.    They  are,  as  a 

luty  naked  worms  of  somber  colors,  curling  into  a  roll  when  dis- 

and  transforming  to  naked  pupse  under  ground.    The  moths, 

oolors,  are  as  somber  as  their  larvsB,  but  the  softness  of  the 

die  delicacy  of  the  shading  render  them  fully  as  beautiful  as 

uglily-colored  species.    They  fly  only  by  night  or  at  dusk,  unless 

I  from  their  retreats  at  the  roots  of  grass  tufts  or  other  secluded 

.  w     1  they  fly  for  a  short  distance  with  a  quick^  darting  motion, 

1  seek  shelter.    It  is  generally  stated,  following  Harris,  that 

their  eggs  usually,  in  the  Korthem  States,  from  the  middle  to  the 

summer,  attaching  them  generally  to  some  substance  near  the 

While  this  statement  is  broad  enough  to  include,  doubtless^ 

or  less  truth,  yet  it  nevertheless  remains  true  that  in  cases 

\  actnid  observations  have  been  made,  the  eggs  have  been  laid 

d  twigs  and  branches  of  shrubs  or  trees,  away  from  the  herbaceous 

it '      young  larvse  which  thus  are  obliged  to  seek  it  as  the  neces- 

I      act  of  their  lives.    The  young  worms  hatch  out  and  feed  un- 

m     K>n  the  superabundant  vegetation,  and,  so  far  as  they  have 

4    ,  the  first  larval  stages  differ  from  the  later  chiefly  in  the 

prolegs  being  atrophied  so  aa  to  cause  the  worms  to  loop 

do  the  Geometers.    At  the  approach  of  winter  they  are 

uum  half  to  full  grown,  and  seek  hibemacnla  under  stones 

or  burrow  beneath  the  surface  of  the  ground.    From  these 

they  come  forth  on  the  approach  of  spring  with  raven- 

vm  and  work  great  injury  to  many  young  and  tender  plants, 

Ung  themselves  with  feeding  upon  the  leaves,  but  cutting 

B  at  the  stem.    Many  of  them  feed  by  day  as  well  as  by 

into  their  underground  burrows  leaves  and  sprouts,  and 

;  t     (e  at  their  leisure.    The  pupa  state  lasts  from  three 

.ny  of  the  species  are  single-brooded  even  as  far  south 

others  have  two  annual  generations.    IN'otwithstand- 

opensities  of  the  larvae  they  are,  nevertheless,  subject 
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to  the  attacks  of  parasites,  especially  Tachiuid-flies  and  Ichneamonids 
of  the  genus  Ophion  and  allies. 

Young  cabbage-plants  often  sutt'er  severely  from  cut- worms,  and  there 
are  one  or  two  species — notably  Mamestra  clienopodii — which  badly  dun- 
ago  the  old  i)lant  by  eating  the  leaves  and  boring  into  the  head.  All 
or  nearly  all  of  the  princi])al  cut- worms  will  undoubtedly  feed  upon  cab- 
bage, but  we  shall  here  consider  only  those  concerning  which  vre  hare 
absolute  knowledge  of  their  cabbage-feeding  proclivities.  The  subject 
of  remedies  will  be  taken  up  at  the  close  of  the  consideration  of  tiie 
different  species. 

THE  DAllK-SIDED  CUT- WORM. 

(Larva  of  Agroih  mcssoria  Harr.) 
[Plate  II;  Fig.  6.J 

This  insect  was  first  described  by  ns  in  the  Prairie  Farmer  of  Jnne 
22, 1867,  and  subsequently  treated  of  in  our  flrst  report  on  the  insectti 
of  Missouri  (p.  74)  as  Agrotis  coehranii,  out  of  compliment  to  Mn  J.W. 
Cochran,  of  Calumet,  111.,  who  had  made  a  number  of  interesting  obser- 
vations on  this  and  other  climbing  cut-worms.  Later,  however^  inex* 
amining  his  types  in  the  collection  of  the  Boston  Society  of  Natanl 
History,  we  found  it  to  be  a  synonym  of  Harrises  Agraiis  meiBoria. 

Evidently  an  indigene  of  North  America,  Agrotis  meBsaria  is  wide- 
spread in  the  United  States.  It  is  very  common  in  Oalifomia,  one  of 
the  commonest  of  the  climbing  and  garden  cnt-worms  in  Mis6oari,ii 
abundant  throughout  Illinois,  Indiana,  and  Michigan,  wae  flnt  de- 
scribed from  Massachusetts,  and  doubtless  occurs  thror  hoat  tbe 
States.  It  is  found  in  Ontario  and  Quebec,  though  not  commonly  in 
the  last-named  Province. 

While  commonly  found  in  the  vegetable  gardens  of  the  Western  and 
Northeni  States,  this  cut- worm  has  gained  its  reputation  chi^aift 
climber,  and  as  injuring  dwarf  fruit  trees.  We  hawe  considered  it  at 
length  in  this  connection  in  the  report  just  referred  to.  It  seems  by 
preference  to  gut  the  blossom  buds  of  dwarf  fruit  trees,  and  when  theie 
are  all  gone  it  takes  the  leaf  buds  until  every  bud  upon  the  tree  it  de* 
stroyed.  Seventy-five  of  these  worms  have  been  taken  from  a  singto 
six-year-old  fruit  tree  on  a  single  night,  and  nearly  as  many  more  finud 
the  ensuing  night.  Mr.  Cochran  says :  '^  There  is  not  an  orchard  upon 
the  sands  of  Michigan  or  the  light  tinil}cr  openings  of  Indiana,  ortb6 
sandy  ridges  of  our  own  Stato  (Illinois),  but  that  has  snfGu^ed  gresUy) 
many  of  them  entirely  ruined  by  its  depredations.  It  is  flar  morede- 
stnictive  to  fruit  trees  than  any  other  insect,  infinitely  more  so  tbtf 
the  Cankerworm,  but  unlike  the  other  depredators  of  our  orchard  treei 
it  is  easily  ke])t  in  check,  and  at  small  expense  permanently  eradicated*' 

The  natural  history-  of  this  species  is  that  normal  to  the  group.  It  is 
single  brooded,  the  larva*  hibernate,  and  the  moths  appear  in  Jaly  vai 
August,  after  a  duration  in  the  pupa  state  of  a  month  or  more* 

The  larva  ( Plat«  II,  Fig.  0,  rr)  is  somewhat  more  than  an  inch  in  lengdH 
of  a  dingy,  ash-gray  color,  with  lighter  or  darker  markings.  The  hick 
is  light,  and  the  sides  are  darker,  and  the  customary  warts  are  shining 
black.  The  head  and  tlioracir  ])lato  are  of  a  shining,  ash-gray  colo^i 
an<l  the  under  surface  of  the  body  a  dirty  yellowish  green. 

Tlu^  moth  is  inark(»d  as  shown  in  the  plate,  the  colors  being:  For*' 
wings  of  a  light,  warm  cinereous,  shaded  with  A'audyko  brown  and  00' 
ber,  the  terminal  space,  except  at  apex,  being  dai*ker  and  smoky;  bifld* 
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V      lb.  witii  a  darker  shade  along  the  posterior  border.    Detailed 
IS  of  the  earlier  states  are  given  in  the  original  articles  already 
H>.    The  eggs  are,  so  far^  unknown. 

.  THE  GBA.KtfI/ATED  OUT- WORM. 

(Larva  of  AgroUs  annexd  Treitschke.) 
[Plate  II5  Fig.  1.] 

• 

his  species  is  perhaps  the  most  prominent  of  the  cat- worms  which 

e  been  sent  to  the  Department.    The  moth  is  an  old  and  well-known 

,  originally  described  by  Treitschke  in  1825,  and  successively 

by  Boisduval,  Stephens,  and  Guen'^e.    It  is  given  by  the  latter 

as  a  common  North  American  species.    In  the  British  Museum 

^ue  itis  entered  from  the  United  States,  East  Florida,  St.  Domingo, 

^  and  Port  Natal,  while  Guen<3e  gives  it  as  "rare  au  Brfesll.'^ 

ceming  the  larval  habits,  Guende  says: 

Uunra  lives  in  the  spring  upon  almost  all  garden  vegetables)  snch  as  peas  and 

but  it  is  eepecially  the  cereals  which  it  attacks,  and  in  certain  years  it  ooca- 

riderable  loss  to  wheat,  i)articnlarly  in  Virginia.    It  bnries  itself  dnring  the 

I  eavity  at  the  roots,  and  issues  only  at  night  to  feed.    Its  habits,  therefore, 

Mune  as  those  of  almost  all  Agrotids.    Bat  what  is  exceptional  is  thafc  it  also 

60,  for  it  devours  the  leaves  of  the  cotton-plant,  and  sometimes  does  great 

It  pupates  under  ground  the  middle  of  May,  and  the  moth  issues  about  the 

#ane. 

hB  iipecies  has  a  wide  distribution  in  the  United  States.    It  is  found 
w  York  west  to  the  Mississippi  and  south  to  Florida  and  Ala- 
It  is  probably  the  most  common  of  the  species  whicli  were  col- 
ely  designated  by  Glover,  and  are  still  known  by  Southern  plant- 
u  <'the  cotton  cut- worm,''  cutting  off  the  young  plants  soon  after 
ar  above  the  surface  of  the  ground.    The  species  is  a  general 
we  have  found  it  feeding  upon  grass,  clover,  plantain,  dande- 
•       ^  cotton,  and  many  other  plants.    Prof.  S.  A.  Foroes  sent 
]    uo  in  April,  1882,  with  the  statement  that  they  had  seriously 
OMObage-plants  in  th&  vicinity  of  Normal,  HI. 
I  ue  Northern  States  there  Is  probably  but  one  generation  in  a 
b  in  Georgia  and  other  Southern  States  the  worms  may  be 
9ki  aimost  any  time  of  the  year  in  almost  any  stage  of  growth,  so 
s  is  difficult  to  determine  the  number  of  broods  without  an  exteu- 
Dg  of  individuals.    There  are  probably,  however,  at  least  three 
i^nerations  in  Georgia.    They  pass  the  winter,  so  far  a«  we  hav(3 
1«  in  the  larva  state,  retiring  under  sticks  or  stones  during  the 
w     her.    This  is  the  worm  to  which  we  refer  presently  in  the 
remedies  for  Cabbage  cut-worms,  as  having  been  trapped 
s       Qous  numbers  by  Dr.  A.  Oemler,  of  Savannah,  Ga. 
rA  (Plate  II,  Fig.  1,  a)  is  of  a  dull  gray  color,  and  may  be  easily 
d  by  what  we  have  indicated  in  the  popular  name  as  its  gran- 
ice.    The  whole  body,  when  viewed  with  a  strong  lens,  is 
ertKi  with  very  small,  round,  blackish  granules,  each  bearing 
p  point. 
»i  color  of  the  body  and  flront  wings  of  the  moth  (Plate  II, 
dirty  yellowish  gray.    The  front  wings  are  marked  with 
>wn  in  the  figure.    The  hind  wings  are  pure  white  and 
at,  with  faint  brown  shades  at  tips.    Among  upward 
vwhich  we  have  reared  from  the  larva  the  variation 
ked,  though  some  are  much  darker  than  others. 


f 
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In  the  warm  fall  and  winter  of  1882-'83  a  moth  of  this  Bpecfa 
posited  October  16,  the  eggs  hatched  October  27,  and  the  larv 
reached  fall  growth  and  begun  transforming  December  15,  tiii 
moth  issuing  December  29. 

The  eggs  of  this  species,  which  we  have  obtained  in  our  vivari 
laid  in  autumn,  and  were  scattered  irregularly  and  singly  on  gi 
habit  which  is  exceptional  and  jprobably  abnormal,  as  the  result  c 
finement.  In  shape  and  structure  they  resemble  those  of  «at/eia,  ai 
larv86  in  the  earlier  stages  are  loopers,  having  the  first  three  pi 
prologs  atrophied.  They  are  also  quite  hirsute,  the  hairs  in  tb 
stage  exceeding  in  length  the  diameter  of  the  body,  but  relative 
minishing  with  each  molt.  Pro£  O.  H.  French  has  given  an  ac 
(Can.  Ent.  XIV,  pp.  207-9,  Nov.,  1882)  of  the  adolescent  states,  1 
bis  descriptions  of  the  larval  stages  are  mostly  colorational  and  on 
exceptional  structural  features,  we  append  those  dn^wn  up  fro 
own  notes: 

DESCBIPTIVE. 

AjOROTIS  annkxa, — Larta, — ^Averag^  leDgth,  38™".  General  color  dark  gra; 
a  slightly  purplish  tinee  on  the  dorsum ;  venter  diner  white.  Head  sami 
slightly  polished,  with  Indistinct,  pale,  brownish  marlings ;  the  triangular 
piece  bordered  each  side  by  a  dark  brownish  stripe,  which  continue^  in  an 
angle  on  the  vertex^  and  is  crossed  by  some  short  transverse  lines ;  a  browi 
below  the  eyes  j  quite  smooth,  with  only  a  few  shallow  transverse  wrinkles.  ( 
whitish,  with  six  quite  deep  impressions ;  mandibles  liffht  brown  at  basal  hiJf,  \ 
black,  and  the  edge  with  five  teeth.  Cervical  shield  srayish,  with  narrow 
median  line:  front  margin  somewhat  darker :  near  lateral  angle  a  paler,  ratiie; 
tinot,  roundish  spot,  wMch  extends  to  the  front  mai^n  in  a  fine  line.  Medi< 
line  very  indistinct,  and  bordered  each  side  by  a  dusky  shade.  A  somewhat  irr 
more  or  less  distinct,  narrow,  dusky  line  runs  from  anterior  marein  of  eao 
in  an  oblique  direction  to  posterior  piliferous  wart ;  subdorsal  line  dark 
though  not  very  distinct ;  space  below  subdorsal  line  somewhat  paler  than  i 
and  with  indistinct,  irregular,  dusky  marks ;  supra-sticmatal  line  whitish,  1m 
above  by  an  interrupted  blackish  line ;  piliferous  warts  dusky,  and  somewhat  po 
stigmata  deep  black.  Tkt  whole  body,  aaraally  and  Mufrally,  it  cloeely  covered  « 
minuUt  blackish  granules,  each  of  which  heart  a  smaU,  sharp  point  or  tooth,  on  no 
which  the  surface  appears  and  feels  roughened  to  the  touch  or  as  if  covered  with  Jine  i 

There  is  considerable  variation  in  color,  the  smaUer  specimens  being  general!' 
though  there  are  also  some  fnll-g^rown  ones  of  the  same  color;  others,  Doth 
large,  are  almost  black.    AU  varieties  of  this  species  may,  however,  be  reci 
the  characteristic  granulations  of  the  body.    (For  details  see  PI.  II,  Fie.  1,  v, 

Pupa, — Length,  about  18™™.  Color  reddish-Drown.  with  a  somewhat  darker : 
line  on  abdomen.  Head  smaU,  with  the  front  slightly  prolonged;  a  more  or  le 
impression  between  base  of  antennse.  Prothorax  transversely  wrinkled,  the  tv 
quite  coarse  towards  posterior  margin;  posterior  lateral  angle  with  a  dark 
transverse  swelling,  wnich  closes  the  first  spiracle:  mesothorax  almost  smoot 
a  short  subdorsal,  longitudinal  impression  each  side;  metathorax  and  the  fol 
three  abdominal  joints  with  quite  a  number  of  fine  transverse  wrinkles ;  abdouH 
joints  4-7  anteriorly  with  a  transverse,  rounded  ridge,  marked  with  quite  a  i 
of  very  coarse  and  deep  impressions,  the  posterior  margin  being  very  finely 
lated ;  stigmata  black ;  tip  ol  last  joint  dark  brown,  ending  in  two  stout  teet 
terminating  in  a  very  fine  spine,  which  is  curved  downward;  each  side,  just 
the  tip,  is  a  small  blackish  tuoercle,  and,  dorsally,  a  little  in  fbont  of  this  a  shor 
(SeeFig.  l,/,flr.) 

THE  SHAGEBBNBD  OUT- WORM. 

(Larva  of  Agrotis  malefida  Ouen.) 

[Plate  II;  Fig.  3.] 

This  cut-worm,  which  has  also  been  noticed  to  feed  upon  the  cat 
plant,  appears  to  be  confined  to  the  Southern  Atlantic  States,  frc 
District  of  Columbia  to  Alabama.    Its  habits  are  very  similar  to 
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Ub  annexa  Tr.,  the  preceding  species,  in  company  with  which, 

only  in  small  numbers^  it  is  generally  fonnd,  and  from  which  it 

b  first  sight  easily  distinguished,  having  the  same  size,  shape, 

0     >:     ion,  and  markings.    Yet  a  careitil  examination  will  ena- 

»     ion  fh)m  annexa  by  the  gener^  surflEtce  appearing  minutely' 

1  and  lacking  the  spinous  elevations  that  cover  annexa  and 

feel  rough  when  handled,  while  maJefida  feels  smooth.    It  is 

numal  in  its  habits  and  a  quite  general  feeder,  affecting,  among 

young  cotton.    It  also  fe^s  freely  ux>on  clover,  grass,  and 

c  weeds.    It  lives  almost  exclusively  underground  in  a  tiuinel 

i    hes  in  length,  into  which  it  drags  the  cut-off  leaves  and  stems 

r  them  unmolested.    It  traiisforms  about  an  inch  below  the 

in  an  oval  cavity,  without  a  trace  of  silk.    The  eggs  of  this 

are  yet  unknown.  , 

DESCBIPnyE. 

IB   iiALSFn>A.—ZayT<i.— Average  length,  when  fnU    grown,  about  SS^^^. 

frith  a  greasy  aspect,  and,  under  a  good  lens,  very  finely  ahagreened.    Color 

f  pale  gray,  with  the  venter  somewhat  paler.    Medio-dorsal  line  soaroely 

e.    A  more  or  less  distinct,  rather  broad,  duU  yeUo?riah  subdorsal  line,  iUy- 

boTA.  bat  bordered  below  by  a  line  which  is  scarcely  darker  than  the  ffronnd 

'  in       If  well  defined  below  oy  a  faint  and  narrow  pale  line ;  a  faaxd  and  inec- 

latal  shade  and  a  dusky  stigmatal  line.    Stigmata  large  and  poUahea, 

liferons  warts  normally  placed,  brownish,  polished,  each  with  a  short, 

r  II  hair^  that  immediately  behind  the  stinnata  much  the  largest.    Anal  shiela 

posterior  edge  lighter.    Cervical  shield  more  distinctly  mottled  with  brown 

a  paler  median  line.    Second  and  third  thoracic  joints  divided  transversely 

arrow  and  qaite  deep  wrinkles,  with  the  transverse  row  of  piliferous  warts 

(m1  -wrinkle.    Head  rather  small,  nutant,  and  partly  withdrawn,  finely  sha- 

the  body,  and  either  uniformly  yellowish^brown  with  larg^  or  smaUer 

wT  marked  in  front  with  the  two  usual  brownish  oblique  stripes;  frontal 

*oolorous ;  clyx>eus  with  six  quite  deep  impressions  and  almost  white ; 

ed,  the  lobes  much  rounded;  antenn®,  as  usual,  with  the  first  Joint 

o  1     ers  yellow.    Mandibles  with  five  teeth,  black ;  the  basal  half  extemaUy 

-A"*         ;e  length.  18"^°*.     Of  normal  form,  yeUowish-brown,  poUshed ;  anal 
I         what  conical,  and  finely  wrinkled,  furnished  with  two  short,  ftont, 
Tvuich  at  tip  are  slightly  bent  down  and  of  a  yeUowish  color. 

THE  W-MARKBD  OUT-WOBM. 
(Larva  of  Agrotis  clandeatina  Harr.) 

[Plate  H;  Fig.  4.] 

very  common  insect  in  the  Northern  and  Western  States 

ittda.    It  was  originally  described  by  Dr.  Harris^  from  speci- 

in  Massachusetts,  and  also  frbm  a  specimen  received  firom 

^Isheimer,  of  Dover,  Pa.    Dr.  Melsheimer  called  the  larvsa 

-worms,''  and  stated  tiiat,  while  their  choice  of  food  was  not 

>y  seemed  to  prefer  young  maize  shortly  after  it  makes  its 

ve  ground.    They  will  feed^  however,  on  all  sorts  of^snc- 

kules ;  and  early  sown  buckwheat,  young  pumpkin-vines, 

g     are  particularly  mentioned. 
I       T  un  the  insects  of  Missouri  we  made  especial  men- 
stating  that  it  seems  to  prefer  to  attack  low  bushes 
:  than  to  climb  trees,  indicating  cabbage  as  espedaUy 
and  mentioning  also  the  fetct  that  apple  buds  are 
this  specite.    We  also  mentioned  that  it  fed  upon 
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a  species  of  wild  endive  (probably  Cichorium  8ativiim)j  oesttinn: 
its  broad  leaves  during  the  day  without  entering  the  ground, ; 
Mr.  Glover,  of  the  Department  of  Agriculture,  had  known  it  to 
.  wheat  in  Maryland. 

The  moths  begin  to  appear  shortly  after  the  middle  of  June,  i 
commonly  until  the  end  of  August,  or  later.  The  larvae  hibern 
the  usual  manner,  and  transform  to  pupie  the  latter  part  of  May 
first  of  June.    The  eggs  are  yet  undescribed. 

The  larva  (Plate  II,  Fig.  4,  a)  and  pupa  were  described  at  len 
the  Missouri  report  referred  to  (p.  79).  The  larva^  when  full  m 
a  little  over  an  inch  in  length,  |tnd  is  ash-gray  m  color,  inclin 
dirty  yellow  on  the  back.  The  distinguishing  feature  is  a  rowol 
velvety  marks  along  each  side  of  the  back  on  all  but  the  thoracic 
and  bearing  a  general  resemblance,  looking  from  anus  to  hea 
series  of  W's.  The  head  is  black,  with  a  white  line  in  front  res 
an  inverted  Y. 

The  moth  (Plate  II,  Fig.  4,  b)  is  of  a  dark  ash-gray  color,  with : 
traced  wavy  bands.  The  hind  wings  are  dirty  brownish-white, 
what  darker  behind. 

THE  GEEASY  OUT-WOBM. 

(Larva  of  Agrotis  ypsiUm  Bott.) 
[Plate  II;  Fig.  2.] 

We  first  described  the  larva  of  this  insect  in  the  Prairie  i 
June  22, 1867,  under  the  name  of  the  "  Black  Cut- worm,''  bur  i 
afterwards  that  it  was  quite  variable  in  its  coloration,  we  choi 
name  in  our  first  report  on  the  insects  of  Missouri  (1869,  p.  80;  i 
of  the  "  Greasy  Cut-worm.''    At  that  time  the  technical  namei 
telifera  was  employed,  this  being  the  name  under  which  the  mo 
first  described  in  this  country  by  Harris,  In  his  Beport  on  Insect 
rious  to  Vegetation,  1841,  p.  323  ^  but  subsequent  investii     io 
shown  that  the  moth  occurs  also  in  Europe,  and  had  been  w      i 
1776  by  Von  Kottenburg,  by  the  trivial  name  of  ypHlotij  ana  la 
Hiibner  by  the  name  of  mfkisa. 

It  is,  in  flict,  one  of  the  cosmopolitan  insects,  as  widely  distribi 
Heliothis  armigera^the  parent  of  Boll- worm  and  Corn- worm. 
Cynthia  cardui — the  well  known  thistle  butterfly.  It  is  one  of  tl 
monest  of  our  North  American;  cut-worms,  and  is  found  from  G 
Mississippi,  and  Texas,  to  Nova  Scotia,  Hudson's  Bay,  and  Ma 
It  is  found  in  England  and  all  over  Europe.  In  Asia  it  has  be 
tured,  in  many  lociilities  in  India  and  China.    In  Africa  it  is  re 


and  from  several  localities  in  Australia,  including  Adelaide 


ton  Bay,  Queensland.    These  localities  are  taken  from  the  Bn 
aeum  Catalogue.    Guen(;e  gives  as  the  habitat  of  the  species 
Europe,  America,  and  the  West  Indies. 

The  lar\^a  has  a  most  emphatic  and  pernicious  cutting  habit 
have  known  it  to  cut  off  large  tomato-plants  that  were  over  6 
in  height,  generally  at  an  inch  above  ground.  After  sever! 
plant,  the  same  worm  would  travel  to  other  plants,  andthus,  in  a 
[light,  would  ruin  three  or  four.    In  quite  hard,  clayey,  com 
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WNrm  was  foiiud  to  luiveasmootli  burrow,  in  which  it  lay  hidden  during 
the  day,  and  to  the  bottom  of  which  it  could  gcnemlly  be  traced. 

Nothing  seems  toiionie  amiss  to  its  voracious  appetite.  It  is  reported 
as  one  of  the  species  especially  tlestructive  to  corn-fields  and  gardens. 
It  destroys  young  tomato  and  tobacco  plants,  and,  in  confinement,  feeds 
▼ith  equal  relish  on  apple  and  grape  leaves,  and  has  been  found  in  a 
garden  cutting  off  cypress  vines  ( Quamodit).  It  is  also  one  of  the  cotton 
cat-worms  of  the  South. 

No  absolute  proof  has  yet  been  published  that  it  is  a  cabbage  insect. 
Harris,  in  drawing  up  his  deHcrii)tion,  says  simply  that  it  was  one  of  five 
species  of  cut-worms  procured  in  the  months  of  Juife  and  July :  "  Some 
(rf  them  were  dug  up  among  cabbage-plants,  some  from  potato-hills, 
and  others  from  the  corn-field  and  flower  garden"  (Ins.  Inj.  Veg.,  443). 
We  are  therefore  left  in  doubt  as  to  whether  this  larva  might  not  have 
been  taken  from  the  cabbage-roots.  But  while  in  Saint  Louis,  we  re- 
ceived on  one  occasion  two  half-grown  larva  of  this  species  from  Mr. 
N.  C.Burch,  of  Jefferson  City,  with  an  account  of  how  they  cut  off  his 
cabbage  plants  below  and  above  the  ground  (May  3, 1809),  and  in  May, 
1870,  we  found  the  partly  grown  larva^  cutting  ofit'  young  cabbages  about 
one-half  inch  above  the  ground. 

There  is  with  this  species  either  a  dual  method  of  hibernation  or  else 
it  is  double-brooded.  Lists  of  local  fauna  show  that  the  moth  has  been 
captured  abundanMy  in  ^Massachusetts  in  April,  and  again  in  August, 
September,  and  October.  In  Canada  it  is  found  from  June  to  October, 
and  a  perfectly  fresh  8i)ecimen  has  been  taken  as  late  as  October  1.  In 
Missouri,  on  sevcnd  occasions  between  18C8  and  187G,  we  took  full- 
grown  larvie  about  May  1,  but  in  no  instance  did  they  transform  to 
moths  before  July,  and  in  one  case  the  transfornmtion  was  delayed  un- 
til late  in  August,  whether  abnormally  or  not,  we  cannot  say.  Farther 
•onth  the  pupa  has  been  several  times  plowed  up  during  the  winter 
nonthM  and  mistaken  for  the  pupa  of  the  cotton-Avorm.  December  3, 
M78,one  was  found  at  Virginia  Point,  Tex.,  Avhich  gave  fortli  the  moth 
on  the  6th.  April  22  a  number  of  the  pupie  were  sent  to  ua  which  had 
Iwen  plowed  up  in  a  cotton-field  at  Americas,  Ga.;  the  moths  issued 
before  the  close  of  the  mouth.  The  evidence  would  seem  to  show  either 
ttat  tiiere  is  gi'eat  irregularity  in  the  time  of  deveU)pment  and  mode  of 
hibernation,  or  that  there  are  two  broods  in  the  Northern  States,  and  no 
BWPe  iu  Illinois  and  Missouri.  • 

We  have  already  given  (First  Missouri  Report,  p.  80)  descriptions  of 
ttebm-a,  pupa,  and  adult,  which  it  will  be  unnecessary  to  repeat  here. 
Ow  larva  (Plate  I,  Fig.  2,  «,  6),  is  about  an  inch  and  a  half  long,  of  a 
dnll  lead-brown  color,  with  live  longitudinal  indistinct  lighter  stripes. 
He  underside  of  the  body  is  dim  greenish-yellow.  The  moth  (Plate  II, 
Hg.  2,  e)  has  dark-brown  front  wings,  witli  a  bluish  tinge  on  the  fore 
talier,  and  with  a  dark  brown  huHje-shaped  mark  running  from  the 
POBterior  portion  of  a  kidney-shaped  spot  in  the  middle  of  the  wing. 
Aahind  wings  are  pearly  white  and  semi-transparent. 

The  eggs,  whi(rh  have  not  before  been  described,  are  laid  in  small 

B,  and  often  iu  two  or  three  layers,  covered  sparsely  with  long 

rom  the  abdomen  of  the  female  moth.    They  are  pale  fulvous  in 

nearly  spherical  in  shai>e,  the  base  being  somewhat  flattened. 

ribs  aie  not  very  distinct,  and  the  crown  is  small.     These 

we  found  laid  on  peach  and  sycamore  leaves  upon  which  the 

I)  feed.    The  larva  in  the  first  stage  is,  also,  a  semi-looper, 

ufolegs  being  atro])hied.    The  species  is  x>ara8itized  by  Tiir 

3h  we  have  often  bred  fiom  it. 
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THE  SPECKLED  OUT-WOEM. 

(Lan^a  of  Mamestra  suhjuncta  Ot,  &  B.) 
[Plate  II;  Fig.  o.] 

This  cnt-worni  was  also  one  of  the  species  described  and  figoied  by 
ns  in  the  first  report  on  the  insects  of  Missouri  for  1868.  We  foosd  it 
on  two  occasions  hiding  under  cabbage-plants  in  a  track  garden  in  Saint 
Louis,  and  in  confinement  it  feeds  ravenously  on  cabbage-leaves,  so tiuit 
it  may  safely  be  put  down  as  a  cabbage  insect. 

The  species  has  been  found  in  Missouri,  Wisconsin,  Canada,  and 
Massachusetts,  and  probably  occupies  all  the  intermediate  groond,  if  it 
does  not  extend  beyond  these  limits. 

So  iiEu*  as  is  known  there  is  but  one  annual  generation,  and  the  moths 
fly  in  Massachusetts  in  June  and  July^  in  Canada  in  JaJy  and  Anenst 
A  favorite  hiding  place  for  the  worms  in  the  spring  is  under  bits  of  ma- 
nure in  clover-fields.  This  cut- worm  is  parasitized  by  the  icimeomonid 
Panisctis  geminatus  of  Say,  a  large  species  wMch  deposits  a  single  egg  on 
each  worm.  The  tough,  black,  silvery  cocoon  of  the  parasite  is  span 
within  the  pupa  of  the  cut- worm  and  completely  fills  tiie  cavity. 

Full  descriptions  of  the  different  stages  will  be  fDond  in  the  report 
just  referred  to.  The  larva  (Figs,  a,  6,  c)  is  at  once  distinguishea  I7 
several  characteristics,  but  more  especially  by  being  speckled  as  witk 
pepper  and  salt,  when  viewed  with  a  pocket  lens,  the  ground  color  be- 
ing flesh-gray,  with  a  tinge  of  rust  color  in  the  middle  of  each  joint 
Before  changing  to  chrysalis  it  acquires  a  uniform,  ]^e,  dirty  yellot 
color  with  the  markings  almost  obliterated.  It  bears  an  interrnpted 
dorsal  and  subdorsal  white  line,  these  lines  being  quite  distinct  on  the 
posterior  half,  and  indistinct  on  the  anterior  hal^  of  each  joint;  and  a 
stigmatal  line  on  each  side,  somewhat  lighter  than  the  rest  of  the  bodj. 

The  moth  (Plate  II,  Fig.  6,  d)  expands  3»»».  The  front  wings  are 
blackish-brown  above,  shaded  with  flesh-color,  and  are  characterized 
by  the  ordinary  spots  being  very  large,  flesh-colored,  and  distinetlf 
limited.  The  hind  wings  are  smoky-blackish,  paler  toward  the  base, 
and  marked  obscurely,  if  at  all.  The  eggs  of  t&is  species,  which  have 
not  hitherto  been  known,  are  laid  (as  we  have  aso^tained  in  oonilDe' 
ment)  in  the  fall  in  batches  of  from  fifty  to  sixt^,  and  genersdly  in  tvo 
layers.  In  shape  they  closely  resemble  those  of  mucia^  which  we  figoi^ 
and  in  color  they  are  at  first  of  a  pale  bluish-green,  becoming  reddisb* 
brown  before  hatching.  The  young  larvse  are,  alsOj  send-loopers,  the 
first  and  second  pairs  of  prolegs  being  atrophied. 

THE  GLASSY  CUT-WOEM. 

(Larva  of  Hadena  devastatriXj  Brace.) 

[Plate  III;  Figs.3,4.J 

We  have  already  referred  to  the  five  species  of  cut- worm  moths  brti 
by  Dr.  Harris  from  a  miscellaneous  lot  of  worms,  and  described  withoOt 
Tcference  to  their  distinctive  larvae.  He  states  that  he  was  assured  l9 
one  of  his  friends  that  his  fifth  species  was  tlie  moth  of  ''the  Cahhai^ 
Cut-worm.''  Dr.  Harris  identified  this  moth  with  tiie  Phaktmui  IM^ 
JevastatoTj  described  by  Mr.  John  P.  Brace  in  Silliman's  Jonmali  Vol  ^ 
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S),  p.  154,  aDd  placM  it  in  the  genus  Agrotis.    The  original  descrip- 

}     drawn  np  by  Mr.  Brace  from  tnoths  bred  from  pupae  found  in  a 

iddy  and  there  remains  but  little  doubt  that  it  is  a  true  cabbage 

arva  of  this  species  was  unknown  until  1869,  when  we  published 

u  description  of  it  {loc.  city  p.  83).    The  larva  from  which  this  de- 

»tion  was  taken  was  found  May  1  under  a  wild  endive,  the  leaves 

ich  it  had  evidently  been  eating.    It  was  about  half  grown.    In 

Dieeding-jar  to  which  it  was  transferred,  it  burrowed  immediately 

ground  and  fed  until  the  time  of  its  transformation  entirely  on 

t)ots,  although  other  food  was  plentiful.    On  June  19  it  changed 

papa,  and  came  forth  as  a  moth  July  7. 

r.  Brace's  account  of  its  life-history  was  to  a  certain  extent  errone- 

He  stated  that  the  moth  lays  its  eggs  in  the  autumn,  near  the 

d  and  at  the  roots  of  trees ;  that  the  eggs  hatch  the  following  May 

me  worms  attain  their  growth  in  four  weeks,  remain  in  the  pupa 

bur  weeks  longer,  and  come  forth  as  moths  about  the  middle  of 

.   Dr.  Harris,  however,  Justly  criticises  this  statement  in  the  fol- 

'  words :  ^^  From  what  is  known  respecting  the  history  of  the 

dnds  of  Agrotis  and  from  the  size  that  the  Oabbage  Out-worms  are 

a      liave  attained  in  May,  I  am  led  to  infer  that  they  must  gener- 

be  in  the  previous  autumn,  and  that,  after  feeding  awhile 

loou      they  can  find  immediately  under  the  surface  of  the  soil, 

ueeper  into  the  ground  and  remain  curled  up  in  little  cavi- 

irnicn  each  one  makes  for  itself  in  the  earth  till  the  following 

n 

. 

Glassy  Gut- worm  (Plate  UI,  Fig.  3)  may  at  once  be  distinguished 

•ae  other  cut-worms  which  we  have  described  by  its  translucent, 

•finreen  body,  in  contrast  with  the  very  distinct,  hard,  polished, 

wn  cervical  shield,  and  a  bright  venetianred  head. 

Qoth  (Plate  UI,  Fig.  4)  resembles  in  general  appearance  AgrotiB 

Ml,  previously  described,  the  ground-color  being  the  same.    It  is 

in  size,  the  wavy,  transverse  lines  are  more  nearly  equidistant, 

Dw-shaped  spots  which  emanate  from  the  outer  line  are  darker 

» distinct,  and  the  outer  edge  of  the  large  kidney-shaped  spot 

always  quite  white.    These  are  the  superficial  characters  by 

y  may  be  distinguished,  as  by  their  structural  characters  they 

in  different  genera.    No  description  of  the  eggs  has  been 

u 

THE  VAEIEGATED  OUT-WOEM. 
(Larva  of  Agrotis  saucia  Treitschke.) 

[Plate  III;  Figs.  1,2.] 

t-worm  was  treated  of  in  our  First  Missouri  Entomological 

ipp.  72-74)  under  the  name  of  Agrotis  inermia  Harris.    It  is  a 

•ecies  throughout  !N'orth  America  and  Europe,  and  has  been 

islands  of  Madeira  and  Teueriife.    It  is  a  vqry  general  feeder. 

meutioDs  it  as  feeding  upon  SteHaria^  IdtarelUij  PlantagOj 

in  Europe.    In  this  country  we  have  found  these  larv» 

'U  cabbage  patches,  and  have  fed  them  in  confinement  upon 

.ves,  strawberry  leaves,  and  the  leaves  of  Eupatorium, 

ce  mulberry.    We  also,  upon  one  occasion,  found  a  sin- 

u     in  a  willow  tree  in  the  day-time,  and  this  specimen 
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was  fed  upon  willow  leaves.    We  have  kuo^vn  it  to  do  considerabl 
damage  to  young  grape-vines  in  cold  frames,  as  well  as  to  young lettac 
plants,  and  one  of  our  correspoudeut^  accidentally  raised  a  immbfir< 
larvie  from  the  Qgg  to  half  gi'owth  which  had  fed  exclusively  on  appl 
form  want  of  other  food. 

The  eggs  of  this  species  (Plato  III,  Pig.  2)  are  quite  small,  of  a  p 
color,  with  ribs  radiating  from  the  summit,  and  are  deposited  in  i 
batches.    From  the  evidence  which  we  have  coUcctetl  it  seems  to  i 
the  universal  habit  of  this  species  to  lay  its  eggs  upon  the  leaves  i 
various  trees.    We  have  found  them  upon  the  leaves  of  Cherr>',  Appl 
Mulberry,  and  Peach,  and  have  never  found  them  iu  other  situations. 

The  newly-hatched  larva  is  dirty  yellow  in  color,  covered  with  dai 
conspicuous  spots;  it  feeds  openly  and  loops  somewhat  in  its  wal 
After  the  first  molt  the  dark  spots  become  almost  obliterated,  and 
takes  on  the  appearance  of  the  full-grown  worm,  assuming  at  tbe  sf 
time  the  normal  cut- worm  habit.  The  full-grown  larva  (Plate  III,l?i 
1,  a,&,c)isabout2incheslong,isfiuelymottledwith  dull  flesh-brown  at 
black,  and  has  dark  velvety,  longitudinal  marks  along  the  sides  of  t1 
back.  It  is  lighter  on  the  sides  than  on  the  back,  and  has  a  flesh-cc 
ored  stripe  below  the  stigmata.  The  pupa  is  of  normal  form,  de< 
mahogany-brown  in  color,  and  has  a  single  point  at  its  extremity. 

The  general  color  of  the  moth  (Plate  in.  Fig.  1,  d)  isdarkbrowi 
gray,  some  specimens  being  almost  black  along  the 'front  ^ge  ot  u 
upper  wings,  Avhile  others  have  this  edge  of  a  dull  golden-buff  color. 

The  development  of  the  species  is  quite  rapid,  as  will  be  seen  by  fl 
following  extracts  from  our  notes : 

E^gH  found  ou  applo  liatcliod  April  17 ;  larvuo  eutered  the  ground  Mfty  15  to  C 
moths  isHiied  Juuo  3  to  8. 

E^gfl  found  on  leaf  of  mulberry  hatched  May  *«M ;  lar^'ie  entered  the  ground  Jnne  1 
moths  issued  Juuo  l;^H  to  .July  5. 

Eggs  found  on  ppiich  twip;  hatched  April  9.    Another  batch  hatched  April  85 
from  the  latter  batch  issued  Juno  2t>. 

Batch  of  eggs  found  April  39  hatch  May  2 ;  larvss  entered  ground  May  31;  oo^ 
issued  June  17. 

These  note^  were  all  made  at  Saint  Louis,  and  indicate  at  leait  t« 
annual  generations,  with  a  possibility  of  three. 

For  detailed  descriptions  of  the  different  stages  we  refer  the  readi 
to  the  report  cited  in  the  opening  sentence. 

EEMEDIES  FOR  CABBAGE  CUT.WOBMS. 

Up  to  quite  recent  times  no  good  remedy  for  cut- worms  had  be     ^ 
posed  which  did  not  involv(»  much  time  and  labor  in  the  carrying 
The  use  of  dressings  for  the  soil  was  found  unsatisfactory;  fallplo^ 
accomplished  the  end  incompletely;  applications  to  the  plants  weien 
lasting  in  their  cU'ects ;  and  the  best  writers,  including  Curtis,  But 
and  Fitch,  have  concluded  that  digging  the  worms  out  of  their  bun 
by  hand  and  destroying  them  is  the  only  complete  and  satis 
thhig  to  do. 

A  preventive  urged  by  one  of  Harrises  correspondents  was,  to  wr 
the  stem  of  the  young  plant,  on  setting  it  out,  in  a  walnut  leaf^  thr 
which  the  worms  will  not  penetrate  to  reach  the  stem,  and  the 
idea  has  since  been  used  with  good  effect  in  small  gardens,  wita  i 
substitution  of  heavy  brown  paper  for  the  Walnut  leaE    A  good 
time  and  care  is  necessary  to  make  a  perfect  wrapping  of  the  S 
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BtitateBf  80  far  as  wc  arc  aware,  the  only  objection  to  tbe  use  of 
rentive. 

f  9  very  oldest  of  the  cutworm  remedies  consists  in  trapping 
deep  holes  near  the  base  of  the  plants.  For  this  purpose 
•oih,  sharpened  stake,  an  inch  or  two  in  diameter,  is  used, 
as  fast  as  a  person  can  walk  through  the  field  it  can  be 
nee  or  twice  deep  into  the  ground  near  each  plant,  leaving  a 
round  hole  out  of  wiiich  the  cut-w^orms,  having  once  fallen  in, 
3raw],  and  the  chances  are  that  in  their  nocturnal  prowlings 
pretty  sure  to  drop  into  these  wells.  In  connection  with  this 
it  has  always  been  advised  to  go  through  the  field  in  the  mom- 
crush  the  worms  by  again  thrusting  the  stake  into  each  hole; 
re  the  soil  is  a  stiff  clay  this  is  unnecessary  labor,  as,  if  the  hole 
be  dibble  be  smooth  and  firm,  the  worms  do  no  further  harm,  as 
inot  escape  and  will  in  the  majority  of  cases  perish  without 
ming.  This  remedy  was  advocated  in  the  newspapers  as  long 
817,  and  we  have  frequently  employed  it  to  advantage, 
tch  was  of  the  opinion  that  vegetable  gardens  and  corn-fields 
A  measure,  if  not  chiefly,  supplied  with  the  worms  from  neigh- 
astures  and  grass  lots.  He,  therefore,  advised  the  plowing  of 
deep  furrow  around  the  field  to  be  protected,  experiments  hav- 
m  him  the  extreme  difficulty  with  which  tne  worms  climb  a 
drpendicular  bank  of  earth.    Fall  plowing  has  also  been  recom- 

but  is  chiefly  useful  in  clearing  the  ground  of  weeds  upon 
le  young  worms  are  nourished,  and  the  more  thoroughly  a  piece 
intended  for  cabbage  is  kept  clean,  from  September  till  plant- 
the  ensuing  spring,  the  more  free  it  will  be  from  cut-worms, 
ive  now  to  record  what  we  have  proved  by  experience  to  be  a 
actual  method  of  ridding  land  of  cut-worms  than  any  of  those 
proposed.  It  is,  in  brief,  the  use  of  poisoned  balls  of  any  sac- 
lant,  a  method  which  we  successfully  used  in  Missouri  in  1875. 
lur  most  valne<l  correspondents,  Dr.  A.  Oemler,  of  Wilmington 
lear  Savannah,  Ga.,  has  long  fought  cut-worms  by  trapping 
ier  leaves  and  grass.  To  make  use  of  his  own  words: 
method  of  dealing  with  cut- worms  of  late  years  has  been  to 
them  from  the  field  before  the  crop  to  be  jeopardized  is  up  or 
ts  are  put  out.  By  placing  cabbage  leaves  and  bundles  of 
)ug  the  rows  of  watermelon-hills  four  years  ago,  I  caught,  by 
them  daily,  1,538  worms  on  about  one-fourth  of  an  acre,  before 
came  up,  and  lost  but  a  single  melon  plant.  On  one  occasion 
eii,  one  morning,  fifty-eight  of  all  sizes  under  a  single  turnip 

my  son  found  fifteen  at  the  root  of  a  single  small  cabbage 

r  or  so  ago  we  wrote  Dr.  Oemler  that  his  remedy  would  be 

proved  in  point  of  economy  of  labor,  if  he  poisoned  his  traps 

iug  them,  or,  in  other  words,  if  he  sprinkled  his  cabbage 

K     s,  or  other  forage  used  for  this  purpose,  with  a  solution  of 

or  London  purple,  in  order  to  save  himself  the  trouble  of 

die  worms  in  the  morning. 

te  from  Dr.  Oemler  concerning  the  practical  working  of 

ad  is  prepared  for  cabbages  or  any  other  crop  needing 
e  cabbage  or  turnip  leaves  in  rows  15  or  20  feet 
field,  and  about  the  same  distance  apart  in  the 
are  first  dipped  in  a  well-stirred  mixture  of  a  table- 
green  to  the  bucket  of  watery  or  they  may  be  first 
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moistened,  tbeu  dusted  with  a  mixture  of  one  part  of  Paris  green  I 
twenty  of  flour,  and  placed  carefully  with  the  dusted  sur&oe  next  I 
the  ground.    Two  siich  applications,  particularly  in  cloudy  weather,  i 
intervals  of  three  or  four  days,  will  suffice  to  allow  the  cut-worou  j 
make  away  with  themselves,  which  they  generally  do  with  perfect  i 
cess.    This  plan,  first  recommended  by  Professor  Eiley,  is  the  I 
have  found.    Whoever  adopts  it  will  rid  himself  of  tJie  pest  at  i 
cost  and  trouble,  and  will  not  be  compelled  to  replant  constantly 
sow  his  seed  thickly.^* 

In  ou{  own  experience  we  used  chiefly  clover  sprinkled  with  Paris-gr 
water  and  laid  at  intervals  between  the  rows,  in  loosely-tied  n:        i 
balls,  which  served  the  double  purpose  of  prolonging  the  frt 
tiiie  bait  and  of  affording  a  lure  for  shelter. 

OTHER   CABBAGE  DTSECTS. 

THE  IMBEIOATED  SNOUT-BEETLE. 

{Epiccerus  imbricatus  Say.) 
Order  Coleoptera  ;  family  Otiorhynohid^. 

[Plate  ni;  Fig.  5.] 

This  widely-distributed  beetle,  found  in  every  portion  of  our  ter 
east  of  the  Eocky  Mountains  and  south  and  west  of  Pennsylva     ^ ' 
first  figured  by  us  in  the  Prairie  Farmer  for  July  1 8, 1863,  for  an  anicle  u 
Mr.  Walsh,  and  subsequently  treated  as  an  injurious  species  in  oar  Thii 
Missouri  Entomological  Eex>ort.    We  there  stated  that  it;  frequent] 
damaged  apple  and  cherry  trees  and  gooseberry  bushes  by  gna' 
the  trees  and  fruit,  and  that  it  was  a  native  of  the  more  Western  Sts 
occurring  much  more  commonly  west  than  east  of  the  Misisissippi. 

In  1873  we  received  it  from  Iowa  as  doing  some  damage  to  com,  s 
,it  is  often  quite  abundant  in  corn-fields  in  Western  States.    In  1879  to 
weevil  made  its  appearance  in  great  numbers  in  Monroe  County,  ] 
Tennessee.    Upon  the  truck  farm  ot  Mr.  Thomas  G.  Boyd,  of  Swee 
water,  it  was  especially  numerous,  destroying  not  only  cabbages, ' 
radishes,  beans,  watermelons,  muskmelons,  cucumbers,  com,  and  beet 
Peas,  parsnips,  carrots,  and  tomatoes  were  not  touched.    Onions  st 
fered  particularly,  and  stalks  were  sent  to  the  Department  filled  wi* 
holes  gnawed  by  the  weevil.    In  treating  of  this  occurrence,  Pn 
Comstock  (Annual  Eeport  Department  of  Agriculture,  1879,  p. ' 
sued  October,  1880),  said : 

^^  From  this  remarkable  occurrence  on  so  mfuiy  new  food-plants  an 
so  far  east,  this  insect  becomes  of  the  first  importonce,  and  the  Easto 
market  gardeners  may  ere  long  have  a  new  foe  to  contend  with." 

Curiously  enough,  before  this  report  was  out  of  press  we  receiv 
specimens  of  the  same  insect  from  Prof.  Greorge  Thurber,  of  New  To 
City,  with  the  statement  that  they  had  been  received  from  Felton,  IK 
where  they  were  ''destroying  the  early  cabbage,  eating  the  leaves, 
sucking  the  juice  from  the  stem."  This  statement  we  published  in  i 
American  Untomologist  for  August,  1880  (Vol.  Ill ;  new  series,  Vol 
p.  200).    The  beetle  bad  not  been  noticed  in  that  locality  before  afl 

*  Truck-farmiDg  at  the  South.    A  guide  to  the  raising  of  vegetables  for  the  nort 
markets,  hy  Dr.  A.  Oemler.    Orange  Judd  Company^  1883. 
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c<  ^  to  our  expectations,  it  seems  not  to  have  done  much 

I  eue  has  the  habit  of  'Splaying  possam/'  a  habit  which  is  com- 

••  of  the  snout-beetles. 

y  I       es  of  the  species  have  not  yet  been  observed,  but  the 

^     ,  wiuiout  much  doubt,  be  found  feeding  upon  the  roots  (ex- 

j  uf  one  or  more  of  the  food-plants  of  the  adult  beetle,  just  as 

V8B  of  Puller's  Eose-Beetle  {Aomopactes  fuUeri)^  described  in 

ual  report  to  this  Department  for  1878. 

its  habits  it  will  be  found  difficult  to  contend  with  this  insect 

xxmrs  unexpectedly  and  in  large  numbers.    In  small  |2:ardens 

ies  can  be  saved  by  hand-picking  the  beetles,  and  in  cases 

i  occoTS  on  large  truck  farms  we  should  advise  the  use  of  the 

Yi     rum  infusion.    We  know  this  to  be  effectual  with  the  rose-beetle 

»ve       tioned. 

Abe*    B,  belonging  to  the  same  family  as  the  preceding,  is  reported 

yDr.  J     ksurd  (Second  Ann.  Bep.  afi  Entomologist  of  Massachusetts, 

W2,  pp.  ±4, 15;  repeated  in  Hayden's  9th  XJ.  8.  Geol.  Surv.,  1875,  p. 

75]      1     ig  not  uncommon  in  Essex  County,  Massachusetts.    It  is 

]     mchus  picipeSy  Fabr.,  and  is  believed  to  be  an  importation  from 

^  where  it  does  much  damage,  according  to  Curtis^  Cabbage 

I     r  cruciferaB.    It  is  very  doubtful,  however,  whether  Facksurd  has 

BCuy  determined  the  species,  as  coleopterists  do  not  recognize  it  as 

Tins:  in  America.    It  is  probable  that  one  of  the  other  two  species 

I     us  that  are  known  to  occur  in  Massachusetts,  viz,  aulcatna  and 

^       e  been  confounded  with  it. 

THE  WAVY-STEIPED  FLEA-BEETLE. 

(Phyllotreta  vittata^  Fabriciiis.)  * 

Order  Coleopteba  ;  family  Chbysomelid^. 

[Plate  Til)  Fig.  6.] 

HABITS  AND  NATTTEAL  HI^OBY. 

•       ittleinsectis  one  of  our  most  familiar  garden  pests.    It  abounds 

the  summer  ou  all  our  cruciferous  vegetables,  as  cabbage, 

^  :     ish,  mustard ;  upon  charlock  {Sinapis)^  shepherd's  purse, 

Uaj,  stock  {Matthiola)  rocket  (Hesperis)^  and  many  other  plants 

I  familyj  occasionally  going  without  its  limits  and  feeding 

mi     convenient  plants,  such  as  the  common  garden  pea.  It  often 

in  gi::eat  numbers,  and  injures  the  cabbage  crop  severely.    Its 

ippearance  is  well  known  to  all  gardeners.  It  is  oval  in  shape, 

of  an  inch  long,  shining  black  in  color,  except  that  the  wing- 

I    ve  each  a  bi-oad,  wavy,  longitudinal  band  of  a  pale  yellow 

1      [lind  thighs  are  greatly  enlarged,  and  it  is  a  great  jumper,  as 

name  would  indicate.    The  work  of  the  beetle  itself  upon 

isists  in  eating  innumerable  small  pits  into  the  surface  of 

er,  except  upon  the  tenderest  and  thinnest  extremities,  eat- 

bhe  leaf-substance.    With  the  thin-leaved  mustard,  how- 

e  is  different,  and  the  foliage  becomes  riddled  with  holes. 

this  flea-beetle  have  been  written  upon  by  Harris,  Fitch, 

rs.    Harris  had  no  knowledge  of  the  immature  forms 

,  p.  129).    Fitch  (Eleventh  Keport,  Ins.  K  T.,  p.  45) 
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described  at  leuprth  the  observations  of  Mr.  H.  Le  Kenx  (TraiuL  Enk 
Soc.  Loud.  II.,  24)  apon  the  closely  allied  Earopean  HalUca  namoiUM, 
showing  that  the  larvti*.  ruined  the  leaves  of  turnips  and  allied  pfauitB, 
and  pupated  under  ground.  Then,  having  remarked  upon  the  smilar- 
ity  in  appearance  between  the  two  species,  he  goes  on  to  say :  <^  This 
account  will  consequently  apply  to  our  insect  in  every  respect,  it  is 
probable,  as  exactly  as  though  it  was  the  insect  upon  which  the  obser* 
vations  were  made.^ 

The  fallacy  of  this  belief  was  shown  by  Dr.  Shimer  (AmerJMn  JTol- 
uralutj  II,  1869,  p.  514,  and  American  Entomoloffisty  Ij  p.  168],  who  his 
recorded  numerous  observations  proving  that  the  larvas  hve  nndcit- 
ground,  feeding  upon  the  roots  of  crucifeirous  plants.  Goncenungtbe 
damage  done  by  the  larvje,  he  says : 

f'  Ever3'  year  the  young  cabbage  plants  and  turnips  in  this  region 
(Mount  Carroll,  Carroll  County,  Illinois)  receive  great  damage  Son 
these  larvee,  and  often  when  we  have  dry  weather,  in  the  latter  part  of 
May  and  early  in  June,  the  cabbage  plants  are  ruined.  A  large  pro- 
portion of  the  plants  are  killed  outright  in  June,  and  the  balanoe  ren- 
dered scarcely  fit  for  planting,'  but  when  the  ground  is  wet  to  the  BU* 
face  all  the  time,  by  frequent  rains,  the  young  plant  is  able  to  defend 
itself  much  more  eftcctually  by  throwing  out  roots  at  the  siirfaceof  the 

§  round  when  the  main  or  center  root  is  devoured  by  the  larva;  bat  in 
rv  weather  these  surface  roots  find  no  nourishment,  and  the  plant  most 
perish." 

These  observations  have  been  confirmed  by  our  own  and  by  thoee  of 
several  of  our  correspondents,  among  them  Dr.  A.  W.  Hoffmeister.  o( 
Fort  Madison,  Iowa.  The  case,  however,  is  complicated  from  the  net 
that  a  very  closely-allied  species  {Phyllotreta  zimmemianni)^  which  we 
shall  treat  of  next,  is  a  leaf-miner  in  the  larva  state. 

The  eggs  of  the  Wavy-striped  Flea-beetle,  as  found  upon  radishes  by 
Miss  Murtfeldt,  are  deposited  two  or  three  together  upon  the  root  near 
the  crown,  in  an  irregular  excavation  gnawed  by  the  perfect  heetie. 
They  are  very  minute  and  fragile,  of  an  oval  form  and  a  translacent 
Avhite  color.  The  larva  (Plate  III,  Fig.  6,  a)  is  slender,  subcylindiical, 
and  tapers  at  each  end.  The  color  is  pale  yellowish- white,  with  brown 
head  and  anal  plate,  and  with  thoracic  marks  and  transverse  rows  of 
minute  hair-bearing  warts,  as  in  the  figure. 

REMEDIES.  » 

The  question  of  remedies  is  one  which  has  not  been  very  satisfactorily 
solved,  though  with  care  and  watchfulness  it  is  possible  to  keep  veg^ 
tables  almost  entirely  free  from  this  flea-beetle.  Dr.  Fitch  detail«  ex- 
periments with  many  of  the  substances  recommended,  and  his  oondn- 
sions,  from  his  own  experiments  and  those  of  Le  Keux  and  others,  an 
about  as  follows : 

The  beetles  pretty  generally  forsake  the  plants  which  have  bejBO 
dusted  with  lime,  plaster,  ashes,  soot,  Scotch  snuff,  sulphur,  or  witb 
two  or  three  of  these  substances  mixed.  Dry  unleached  ashes  seem  to 
produce  the  most  marked  effect  iji  driving  away  the  beetles.  "Bat, 
Dr.  Fitch  goes  on  to  say,  <'  although  these  substances,  ashes  especiallyi 
usujilly  suftice  for  driving  these  fiea-beetles  from  the  plants^  my  otatf' 
vations  assure  me  of  the  fact  that  a  season  occasionally  arrives  wbu 
they  fail  of  having  any  iwirceptible  elfect.  The  insects  at  times  beoo«« 
more  bold  and  fearless  than  is  their  common  habit.  Numbers  of  tbeA 
will  cling  to  the  leaf,  regardless  of  the  dust  falling  upon  them,  tfd 
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I  s  being  stationed  in  the  little  pits  which  they  have 

n  1      1^1    k  texture  of  the  leaves,  and  others  down  in  the  axils 

e  of  une  leafstalks,  pertinaciously  remain,  regardless  of  any 

fthaking  of  the  plants,  and  are  only  dislodged  by  crowding 

iroin  tlioir  lairs  with  the  point  of  a  knife  or  other  implement. 

tch  the  plnntH  be  kept  well  dnsted  over  with  ashes,  and  the 

D      atedly  driven  off  from  them,  they  immediately  return  to 

»        occasional  occurrence  of  a  season  like  this  which  is  the  cause 

many  contradictory  opinions  upon  the  effica<;y  of  this  or  that  par- 

^r  remedy.    But  these  remedies  which  have  been  mentioned  have 

in  actually  lessening  the  numbers  of  the  beetles — ^they  simply 

ve  uieso  from  one  patch  to  another.    Dr.  Fitch  heartily  recommended 

Hug  of  broods  of  young  chickens  in  the  kitchen  garden,  and  de- 

the  activity  with  which  these  fowls  search  for  the  flea-beetles 

cue  avidity  with  which  they  devour  them.    He  also  advised  the 

ion  of  toads  in  the  garden  on  the  testimony  of  a  speaker  at 

I      noan  Institute  Farmers'  Club,  in  18G4,  who  had  cut  open  a  toad 

L  ue  feared  was  feeding  on  his  bees,  and  examined  its  stomach,  in 

i  he  found  ^Hwo  long,  hairy  caterpillars,  and  numerous  heads  and 

)f  beetles;  but  the  bulk  was  made  up  of  a  sort  of  cabbage  beetie 

lea.  jet  black,  of  small  size,  with  a  hard  shell,  which  I  had  noticed 

%bandant  on  my  cabbages  and  turnips." 

remedies  may  of  course  answer  in  small  gardens,  where  but  a 

Is  are  grown,  and  will  also  considerably  reduce  the  damage  in 

adds ;  but  large  truck  farmers  need  something  better,  and  we 

utUe  doubt  but  that  the  Pyrethrum  mixture  or  the  infusion  will 

the  wants  of  the  case.    No  conclusive  experiments  have  as  yet 

tried.    Miss  Murtfeldt,  whom  we  charged  to  make  particular  ob- 

ions  and  experiments  on  this  insect,  has  reported  as  follows  as 

nrretbmm:  ^'  Its  efiect  on  the  Striped  Flea-beetle  which  riddles  the 

leaves  of  cabbage,  cresses,  and  other  cruciferous  plants  is  rather 

xAve  tiie  beetles  oir  than  to  kill  them.    It  seldom  absolutely  kills 

but  if  thickly  applied  it  produces  temporary  stupefaction.    There 

ui  least  two  successive  broods  of  this  beetle,  api)earing  in  greatest 

3  during  the  latter  part  of  May  and  of  July ;  and  if  the  powder 

aiipded  occasionally  to  plants  liable  to  attack  at  these  seasons,  a 

deal  of  injury  may  be  averted."    In  another  place  she  gives  an 

'  from  her  diary,  as  follows :  "  July  7.  Used  the  powder  freely  on 

plants  of  sweet  alyssum  that  were  being  ruined  by  the  Striped 

•beetle.    It  did  not  produce  any  immediate  paralyzing  effect,  but 

ly  caused  the  beetles  to  *  vacate,'  a«  none  of  the  latter  were  to 

i  on  or  about  the  plants  on  the  succeeding  diiy." 

]      edy  employed  by  jVIt.  P.  T.  Quinn,  the  well-known  fruit  and 

«  grower,  for  both  this  and  the  Striped  Cucumber-beetle  is 

hy  of  mention  here.    He  sprinkles  his  vines  with  a  liquid.made 

QL  soaked  tobacco  stems  and  soft  soap,  and  then  powders  them 

wing  experience  of  Mr.  J.  M.  Nicholson,  of  Godkinville,  N. 

Fe  published  in  the  Eural  New  YorJcer  for  November  3, 1883,  is, 

vellworthy  of  being  put  on  record  as  a  most  ingenious  wayot 

►AT  the  effect  of  the  solution.    Mr.  Nicholson  writes  in  a  recent 

w»:  *'I  would  mention  a  simple  contrivance  which  I  have 

with  i>erfect  success  in  extorminatiug  bugs  on  melon  and 

8.    I  took  old  oyster  and  fruit  cans  (tin)  and  filled  them 

iiecoctiou  of  tobacco-stems  and  water.    I  poured  it  on  tiie 
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stems  hot  and  allowed  it  to  cool.  I  set  one  can  on  each  hill  1  j 
therein  a  woolen  string  (in  thickness  about  the  size  of  a  wh  fi 
thoroughly  wet  it,  and  allowed  it  to  hang  to  the  plants,  j 
acts  as  a  siphon,  and  draws  the  liquid  out  drop  by  drop,  and  k< 
plant  continually  moistened  with  the  offensive  liquid,  thus  drin 
insects  away.  It  further  assists  in  the  growth  of  the  plants  by  k< 
the  roots  moist,  yet  so  continual  and  gradual  is  the  application  tb 
sun  neither  scalds  nor  bakes  the  earth.  I  merely  itaention  this 
may  be  something  new,  and  I  assure  you  it  is  worthy  of  a  trial 
proved  entirely  satisfactory  to  me  this  season. 

DESCRIPTrVE. 

Phtllotrkta  vittata. — Larva, — ^Leni^th,  5™™;  "width,  0.7«»™.  A  long,  c 
saboylindrical  larva,  tapering  bat  slightly  af  either.end.  The  general  color  is ; 
ish-white ;  head  dark  brown,  mandibles  stiU  darker,-  and  labrnm  light  browi 
dorsum  of  every  abdominal  joint,  except  the  lost,  is  marked  with  two  nearij 
verse  rows  of  about  ten  very  small,  dark,  piliferons  warts,  the  rows  separatii 
the  dorsal  line  and  approximating  laterally*  Tbe  legs  are  well  developed,  i 
coxa  of  each  has  an  irregular  dark-brown,  ohitinons  ring,  which  sends  a  she 
lon^tion  down  the  -anterior  portion  of  each  femur.  T&  tarsi  each  support 
conical  pnlvillns,  but  no  claws.  The  base  of  this  pulvillus  presents  the  app( 
of  a  sucking  disk. 

The  general  surface  of  the  bodv  is  microscopically  granulate.  The  piot 
plate  is  not  well  marked,  and  is  of  a  broad,  irregular,  hexagonid  shape.  Tl 
plate  is  heavy,  brown  in  color,  and  occupies  the  wnole  of  the  dorsum  of  the  ana 
Its  lateral  edges  bear  eight  stout  hairs,  and  upon  its  dorsal  surface  are  eighl 
one  transverse  row  of  four  near  the  middle  of  the  joint,  a  transverse  row  of  t 
mediately  behind  this,  and  one  near  each  apterior  comer.  The  antennae  are  vei 
and  stout,  and  2-jointed.  The  maxillary  palpi  are  large,  conical;  and  appsn 
jointed,  differing  firom  those  of  the  European  nemontm  in  that  the  first  joint 
and  stout,  while  the  second  joint  is  insignificant;  in  nem^Mrum  the  second  is  very 
nent.  Labial  palpi  very  short,  2-1ointed.  The  mandibles  are  stout  and  4-d* 
the  first  two  teeth  are  large  and  snarp,  the  third  smaller,  and  the  fourth  sm 
rounded.  The  maxillsc  are  conical,  and  each  bears  a  tufb  of  stout  bristlef 
labrum  is  prominent,  and  its  front  border  forms  at  tip  approximately  an  arc  of  a 
it  is  rugose  at  its  anterior  border,  but  not  subdentate,  as  with  newMrum,  ThA 
patches,  so  strong  over  the  integument  of  gimmermannif  are  but  faintly  in< 

ZIMMEEMAM^S  FLEA-BEBTLEL 

(Phyllotreta  zimmermanniy  Orotch.) 

Order  Goleopteba  ;  Family  Ghbtsomblid.£. 

[Plate  IV;  Fig.  1.] 

This  little  beetle  (Plate  IV,  Fig.  1,  d)  mnch  resembles  the  pr 
species  {Ph.  vittata)^  and  as  it  is  also  fonnd  upon  cabbage  ana 
cruciferous  plants,  although  seldom  if  ever  in  such  numbers  as  the 
the  two  species  are  without  doubt  often  confounded.    The  larvn 
are  quite  similkr,  but  differ  widely  in  habit.    Instead  of  feeding 
the  roots,  that  of  zimmermanni  mines  tbe  leaves  of  certain  cruci 
plants,  and  notably  the  wild  Pepper-grass  {Lepidinm  virginicum), 
the  habits  of  the  former  have  been  long  since  known,  those  of  the 
have  not  hitherto  been  published.    We  first  bred  it  from  Lep 
1872  at  Saint  Louis,  and  the  following  account  is  t^ken  from  our 
of  that  time,  and  from  more  recent  observations  made  at  our  reqa 
Miss  M.  E.  Murtfeldt,  at  Kirkwood,  Mo. 

The  Avild  Pepper-grass  upon  which  the  insect  is  found  is  one 
most  common  and  abundant  weeds  in  that  locality,  and,  dnrii 
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1  Jane)  it  is  difficult  to  find  a  plant  tbat  is  not  blotched 

uy  the  larvsB  of  this  flea-beetle,  many  plants  being  en- 

)by.    The  larva  is  not  confined  to  a  single  mine  or  even 

f  uQt  will  leave  one  mine  and  form  another  in  some  cases 

}  in  no  evident  reason  for  so  doing.    When  full-grown  (Plate 

x«  9i)  it  crawls  or  di^ops  to  the  ground  and  pupates  in  an  oval  cell 

i  the  surface  (Plate  IV,  Fig.  1,  c,  pupa).    The  eggs  are  depos- 

>  upper  surface  of  the  leaf  along  the  mid-vein,  and  are  each 

-  long,  or  just  large  enough  to  be  perceptible  to  the  an- 

They  are  of  a  depressed,  oblong  shape,  glued  singly  and 

I  leaf.    The  color  is  dull  white,  with  a  tinge  of  green,  and 

lact?  under  the  lens  appears  fretted  or  shagreened. 

young  liurvad  work  their  way  from  the  under  side  through  the 

of  the  leaf.    In  May  and  June  the  entire  cycle  of  development 

:      i)erfect  insect  occupies  only  from  twenty  to  twenty-two  or 

ee  days.    The  only  other  plant  except  the  Lepidium  which 

I     nave  been  found  to  mine  is  the  delicate  and  pungent  ArdbU 

^hich  is  sparingly  attacked. 

n    le  of  this  species  is  readily  distinguished  from  vittata  by  the 

nith  joint  of  the  antennsd  (Plate  IV,  Fig.  1,  e),  but  the  females 

e       7  separated,  and  in  order  to  bring  out  more  strikingly  the 

wiiich  invariably  distinguish  these  two  beetles,  which  in  gen- 

ar  ce  are  so  easily  confounded,  we  have  drawn  up,  from  a,bund- 

m      of  both  species,  the  following  comparative  table : 


ZimmermanHi, 


Vittata. 


roRM. 


oouve::. 


Oval,  more  convex. 


HEAD. 


r    cwinate     anteriorly,    front 
ing  with  fine  median  sqIcub  ; 
a«.       aid  transversely  acicul ate 
ve.j  And  finely  pnnctulate. 


Strongly  carinate  anteriorly,  front 
smooth,  shining,  with  distinct  median  anl- 
ens ;  verteit  not  acicnlate,  sparsely,  bnt 
more  clearly  pnnctulate. 


ANTEN'NiE. 


ng  considerably  in  length  and 
t  accoTfiing  to  the  Mexe^i.  Joints 
Idish ;  joint  1  blackish  above  and 
Mneath. 


Not  dififering  mnoh  in  length  and  struct- 
ure according  to  the  sexes.  Joints  1,2, 3 
clear  reddish  yellow. 


THORAX. 


and  transversely  acicn-  I      Acicnlation  usaaUy  not  obvious,  pnno- 
and  sparsely  pnnctulate,  I  tation  variable  but  usually  denser, 
er  at  base  and  sides  t^ian 


ELYTRA. 


at  ike  sides.    Scnlpture 

h,    puuctatioii8    ar- 

disk. 

ujuch  subject  to  varia- 

UDted  at  middle, 

utff.  vcd  only  at 

rgiuate  at 

.ight. 


Hon  tided  at  the  sides,  Scu  Ipture  va  ri  able, 
but  usually  finer  .and  less  distinctly  ser- 
iate. 

Yellow  vi  tta  considerably  subject  to  va- 
riation, frequently  interrupted  at  middle, 
usually  bright  yellow  and  wider;  inewrved 
at  base  and  apex;  very  deeply  emarginate 
at  outer  aide,  inner  side  sinuate. 
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Kinnt,  raiM,  and  TAxn. 

Eitber  partly  or  wholly  piceoa»-Ted.        |      Plceo*testaeeou0|  oAen  clear  yalloir. 


AnteDD»BtoQt)  joiiit4  sabqiiAdrateand 
wider  tbftn  Joint  3;  joint  6  m  long  as 
t  be  two  preceding  joints^  and  more  tnan 
twice  as  wide  as  the  following  joints, 
elou^^ate-quadrate,  flattened ;  joint  6  very 
sniall,  only  one-balf  as  long  as  joint  7. 

Last  ventral  segment  with  smooth  im- 
pressed median  Hne,  apical  impression 
moderately  deep  and  traversed  by  the  me- 
dian line. 


Awtftima  mora  dendar ;  Jolntlnotwids 
and  haidlj  porter  than  JoiatS;  joiBtS 
normally  not  widex^  but  one-third  Iohkv 
than  ioint  4,  n^t  flattened;  joint 6  oim> 
half  shorter  than  joint  7. 

Laat  ventral  segment  without  mediin 
line ;  apioal  impression  shallow  sad  ill* 
defined. 


AntenD8D  more  slender  than  in  ^  Joint 
4  not  wider  than  the  rest,  and  as  long  as 
joint  3 ;  joint  5  a  little  longer  than  joint 
4,  not  dilated;  joint  6  abont  one-third 
short-er  than  joint  7. 

Last  ventral  segment  simple. 


Antenna  hardly  more  slender  tbss  in 
i:  joint  5  very  little  longer  and  oerer 
wider  than  joint  4 ;  Joint  6  as  in  the  ^ 


Last  ventral  segment  simple. 


DESCRIPTIVE  OP  ADOLESCENT  STATES. 


PiiYLLOTRETA  ziMMERMANKi.—Xafva.— (Plate IV,  Fig.  l,a,h). — ^In length, sii 
shape  very  similar  to  P.  vittata.  Color  dark  orange,  ornamented  with  dark  biewiK 
black ;  bead  dark  brown,  nearly  black ;  prothoracic  diield  prominent  and  nearly  Uiflk; 
tbe  other  thoracic  joints  boar  each  side  ofdorsal  line  two  snbtriangnlar  brown  ohitinoai 
patches,  and  sublaterally  a  triangular  brown  spot.  Each  abdominal  ioint  bean  div* 
sally  three  rows  of  small  but  very  distinct  ohitinons  patches,  the  miadl<ft  one  of  Am 
posterior  row  largest.  The  ventral  surface  of  each  aodominal  Joint  is'marked  with 
four  similar  chitinous  patches.  The  whole  surface  of  the  integnment.  ezceptill|^of 
course,  tbe  chitinous  portions,  is  seen  with  a  low  power  to  be  oovMed  with  isffuar, 
brownish  granulations.  The  anal  plate  bears  the  same  number  of  bain  in  neanrJihB 
same  relative  position  as  in  vitiaia.  The  mouth  parts  (Plate  lY,  l4g.l,()diftrto 
the  mandibles  bearing  a  rudimentary  fifth  tooth,  and  in  the  relative  propcnrtumof  ike 


jointij  of  the  maxillary  palpi,  in  which  characters  it  comes  nearer  to  iMM0nisi  fhs^to 
vittata,    lu  other  respects  the  resemblance  to  viitaia  is  marked. 

The  larva  of  nemorum  seems  to  be  intermediate  between  those  of  viUotoandfiMM'^ 
maiinif  bearing  tbe  chitinous  spots,  but  not  so  markedly  as  in  gimmermannL 

*Pu2)a(F],  IV,  Fig.  1,  c). — White,  stout,  of  the  same  size  and  shape  as  the  adnttbaetia 
The  wings  sheaths,  when  naturally  folded,  extend  to  the  tip  oi  the  abdomen.  Tl» 
aDtenno)  are  bent  around  ventrally  so  as  to  reach  near  the  bind  ooxfl».  The  wImIb 
Hurfaeo  of  tho  body  is  furnished  with  many  stout  bristles,  and  tbe  anal  segmsnteili 
in  two  short,  iucurvcd,  calliper-like  setffi. 

While  there  is  no  difficulty  in  distinguishing  the  two  8i>ecie8  under 
consideration  by  the  characters  given  above,  upon  examination  of  ft 
large  number  of  specimens  most  of  the  distinguishing  oharacten  are 
fouud  to  be  subject  to  variation.  Even  the  secondary  sezoal  charaoten 
in  the  antennae  are  not  constant;  in  zimmermanni  the  dilatation  of  ttA 
i\  ftb  joint  varies  in  extent,  while  in  vittata  the  fifth  joint  not  oj^frequently 
is  wider  than  the  other  joints,  thus  showing  a  tendency  to  become  eo- 
lar<,^(ul,  as  in  tbe  former  species.  Still,  in  vittata  the  dilatation  of  tbAfiftb 
joint  is  never  so  marked  as  in  zimmerma/finiy  and  males  of  the  twoipe- 
<;ies  can  always  safely  be  distinguished  by  this  character.  The  fcnnrf 
the  body  is  another  character  which  is  very  constant,  thoagh  Very  1a^ 
specimens  of  vittata  approach  the  more  ovate  form  Been  in  eimMer- 
manni.  The  most  constant  character,  however,  is  the  fonn  of  tbe.vci- 
ow  elytral  vitta,  which  is  straight  at  base  in  zimmtrmamii^  and  alw»r 
ncurved  in  vi^ato,^    Specimens  of  the  latter  speciesi  in  whioh  the  vitti 
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in  the  middle,  very  closely  appoaoh  b^fustuiata  Fabr. 

0.  In  company  with  tibie  two  species  we  have  considered, 

M  1       <     the  same  plants.    It  is  of  the  same  size  as  large 

oi  v%     m«  fix)m  which  it  may  be  distingoished  as  follows: 

?     t      Blve  or  six  basal  joints  bright  orange  yeUoWy  the 

spocfl        Dright  yellow,  the  snbhnmeral  spot  almost  reaeh- 

oae  margiu,  and  being  ronnded  behind  (not  sinuate  or  indented, 

1^     ,withintcaTaptedvitta).   The  knees,  tibi».  and  tarsi  are  also 

X  I     LOW.  '  The  only  stmctoial  differences  are,  however,  the  sec- 

ty  sej     »1  characters,  viz.,  the  S  has  the  antennaB  simple  and  the 

inpn      >n  of  the  last  ventral  joint  is  large,  very  deep,  and  well 

^m     :  t    •  nnmerons  spedes  of  jumping  leaf-beetles  {HaltMna)  the 

H         d  species  of  Phyllotreta  may  at  ODce  be  distinguished  by 

r  I    i»ii  Aize,  the  markings  on  the  elytra,  and  by  their  remarkable 

uz  i.>ower,  in  which  they  far  surpass  the  more  clumsy  cucumber 

r      3-vine  Flea-beetles,  and  in  which  they  are  only  equaled  by  the 

>i  Lon^tarsus. 

Dm  me  species  of  this  group  are  difficult  to  distinguish.    OFhere  are 

rpecies  described  from  North  America,  of  which  three  seem  to  be 

to  the  western  portion  of  the  continent,  and  have  not  been 

as  injurious  to  agriculture.    Of  the  four  eastern  specif,  PA. 

.  seems  to  be  rare,  and  occurs  in  Michigan ;  bipustulata  is  not 

ii  and  occurs  in  the  more  Southern  States ;  zimmermafmi  in  the 

M      d  Southern  States ;   vittata  in  the  Northern,  Middle,  and 

I  States.  There  can  be  but  little  question  that  the  geographical 

u/  the  most  common  species  have  been  and  are  stiU  beiug 

I  by  tiie  cultivation  of  cabbage  and  allied  plants. 

a       ^  numbcor  of  species  of  this  genus  have  been  described  fhun 

,  mostly  occurring  on  cruciferous  plants,  and  several  reported 

uious  to  cultivated  OrucifersB ;  but  it  appears  that  the  natural 

'  g£  but  one  species  (PA.  nemorum)  has  been  studied,  and  it  has 

lilar  to  those  of  zimmermanni.    Several  of  these  species  are 

I     most  common  species  of  the  European  Coleopterous  &una, 

iS  a     mder  that  none  of  them  have,  so  fiftr,  been  introduced  into 

mtry. 

food-plants  of  tbe^  genus  in  Europe  are  chiefly  CrucifersB.    Be- 

Bie  cultivated   species,  the  folio uiug  geuera  may  be  added: 

rium,  Capsella,  tSiuapis,  Kasturtium ;  whUe,  of  other  feunilies, 

%  Plantago,  and  Qnercus  are  also  reported  to  be  food-plants  of 

s. 

NATURAL  ENEMIES. 

d  leaf  .mines  on  Lepidium  we  have  bred  the  foUowiug  para- 
I  )reta  zimmermanni.    It  is  a  Chalcid,  and  belongs  to  tiie 

nus  Pleurotropis'of  Foerster : 

« 

s  PHTLLOTRETiB  n.  Bp,— -Female, — Length  of  body,  1.G7™" ;  expanieof 

- ,  greatest  width  of  front  wing,  0.58^'"'.  ^tenna)  ^ape  Blender,  ins^rtod 

die  of  the  face,  and  leaching  nearly  to  oceUi ;  funicle  3-Jointed,  Jointe 

y;    one  ring  joint;    clab   2-jointed.     Facial   depreMion    definitely 

...g  off  a  ramus  towards  the  eye;  cheeks  rather  prominent,  slightly 

ex  broad,  smooth,  slightly  punctate  near  eyes;  oooipnt  aelioately 

tate.    Pronotum  with  a  strongly  marked  anterior  border ;  meio- 

fltate ;  parapsides  of  mesoscntnm  indicated  by  depressions  anteriorly 

i^motom  with  a  well-marked  median  carina,  nearly  smooth  on  the 

transverse,  punctate.    Abdomen  broadly  oYoid,  smooth,  fii^t  sog- 

the  others  may  be  almost  totirely  drawn  within  ik    Babmavginal 
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piauuy  preseni*,  oai  snorcer  eyen  xuan  me  SDigmai.  i;oiory  oars  mcmUM  aim; 
winff  yems  brown ;  all  legs  ooncoloroiu  with  body,  iani  biowiiy  and  eack  tmuJoiBl 
witn  a  central  metiEJlio  tinge. 

The  mdU  differs  in  ite  longer  abdominal  petiole,  and  in  a  moce  n^^rk^  diTimrf 
the  club  into  two  Joints. 

I)e8cribed  fix)m  5  $  and  3  ^  specimens,  bred  firom  larv»  GfPhyUtMk 
gimmermanni  mining  leaves  of  Lepidiam,  in  Midsonri. 

THE  GOLOBADO  CABBAGE  FLEA-BEETLE. 

{Phyllotreta  dlMonicOj  Le  Conte.) 

Order  Coleoptera;  Family  GHRYSOMELiD.fi. 

[Plate  IX ;  Fig.  7.] 

Another  flea-beetle  injurious  to  Gabbage  and  other  Cniciferous  plants, 
is  common  in  June  and  July  throughout  the  Bocky  Mountain  re^on  of 
GoIoradOy  having  been  found  in  great  numbers  at  the  veryhigbefit 
elevations.  It  is  somewhat  smaller  than  the  preceding  species,  aad  of 
a  uniform,  deep,  polished,  olive-green  color,  and  irregularhr  punctate. 
The  antennffi  are  dark  and  pubescent,  with  joints  3,  4,  and  6  reddirii- 
brown.  Its  larval  history  has  not  been*  recorded,  biit  will  proM^y 
resemble  that  of  vittateu 

There  is  another  species  (P.  oreganenHSj  Crotch)  which  ooonrs  oa  tte 
Pacific  coast,  and  which  very  closely  resembles  vtttata.  We  havB  16* 
ceived  it  from  Mrs.  A.  E.  Bush,  of  San  JosS,  OaL,  and  it  douMltti 
affects  Cabbage  there. 

THE  GOLOBADO  POTATO-BEETLE. 

I" 
{Doryphora  decemlineatOj  Say.)  ,,^. 

Order  Goleopteba  ;  family  Chbysokslidjb* 

The  Colorado  Potato-beetle  is  too  well  known  to  need  extendecliiQi^ 
ment.  We  may  refer  to  our  first,  fourth,  sixth,  sev^enth,  eii^th,  tf4 
ninth  Missouri  Beports,  and  to  our  Potato  Pe^  poUished  by  Ot^g^ 
Judd  Company,  New  York,  for  full  accounts  of  tms  insect.  la  triijfti 
of  cabbage  insects,  however,  the  following  paragraphs  from  the  wA 
report  should  not  be  omitted,  though  experience  mxee  has  shownlW 
the  habit  is  quite  exceptional,  and  that  tiie  cabbage-grower  hasimlpif 
to  fear  fix)m  this  insect :  *  1 .;, 

New  food  ;  cahdage. — It  is  a  notable  fact,  and  a  moefe  importaiit  i 
the  Colorado  Potato- beetle  has  in  tlie  past  been  fonnd  incapable  of  fli 
other  plants  but  those  of  the  nightshaae  family  (Solanacmg)^  and  hill^— ;«r-  - 
been  known  to  thriye  upon  the  nightshade  genus  pioper  (SoUtiutmV  i      »> 
egg  plant,  the  horse  nettle,  aud  some  other  wild  species  west  of 
as  roBtratum  and  oomvtum,  which  are  known  by  variooe  popik««M  ^ 
Upon  the  nettle  {8,  oaroUnense),  which  is  common  with  us,  but  ia  nu 
Kansas  by  the  8,  roatraium^  it  seems  to  delight  even  more  uian  nn 
I  haTO  found  it  quite  injurious  to  other  plants  of  the  same  gent  ..  «. 

rofnuhimf  discolor,  and  negUngef  which  aro  often  cultivated  mt  ' 
^.ge.    The  other  common  plants  of  the  family,  taoh  at  the  1 
MtmiSi<ikMnjXPh98dli9)f  thorn-apple  (DaUurau  henbane  (Sf^ 
^iOamdra)f  tobaooo  (yicotUma),  belladonna,  petunia^  and  cai 
ipntst  >  iu  iivinijf  ^ihough  upon  a  pinch  it  wiU  feed  on  all  of  tl 


REPORT  OF  THE  ENTOMOLOGIST.  309 

T     eayenne'pepper,  if  eaten  to  any  extent,  is  actually  poisonous  to  it,  as 

Le  Baron. 

cu^nmstanoes  it  is  an  interesting  fact  (as  showing  how  a  new  habit 

^^i^oired  nnder  favorable  circnmstances)  that  last  summer  this  insect  was 

found  feeding  npon  the  cabbage,  whidh  is  botanically  so  Tcry  distinct  from 

ih«de  £unily.    It  would  be  sad  indeed  if  so  all-important  an  esculent  diould 

s  be  doomed  to  suffer,  with  the  potato,  from  the  insatiate  appetite  of  such 

I  i  have  no  idea  that  cabbage-raisers  need  fear  anyt^nff  of  tne  sort.    Yet 

oiings  hare  happened,  and  certain  it  is  that  it  was  found  devouring  cabbages 

A.  H.  McAffee,  superintendent  of  the  Wisconsin  University  ExpnimenSal 

rhile  Miss  Mary  £.  Martfeldt,  of  Kirkwood,  in  whose  testimony  I  can  place 

reliance,  found  tliat  in  parts  of  Northern  Illinois  it  did  considerable  injury 

ig  cabbages  and  was  even  breeding  in  great  numbers  upon  them. 


THE  HARLEQUIN  OABBAGEBUG. 

{Murgantia  histrionicaj  Hahn.) 
Order  Heteeopteeaj  Family  Scutelleexdjb. 

[Plate  IV  5  Fig.  2.] 

PAST  HISTORY. 

p  Fourth  Missouri  Entomological  Report  (1871)  we  published  an 
)  upon  this  insect,  from  which  the  quoted  passages  in  the  foUow- 
<K)nnt  are  taken: 

rior  to  the  year  1870  the  insect  which  forms  the  subject  of  this 

I  lias  not  known  to  occur  in  Missouri.    It  has  of  late  years  been 

ally  traveling  towards  us  from  the  more  southern  States,  and  haa 

made  its  presence  a  little  too  manifest  in  some  of  our  southern 

1     and  in  Kansas  I  have  met  with  it  at  a  latitude  higher  than 

uuuis.    It  extends  to  Guatemala,  and  is  found  in  Mexico;  and 

es  very  much,  as  most  species  are  found  to  do  when  their  geo- 

Ical  distribution  is  studied.    As  it  extends  southward  we  find  the 

olors  predominating,  and  becoming  more  intensified  and  brilliant, 

t&l  has  described  a  species  {Murgantia  munda)  from  Mexico,  which 

btless  but  a  geographical  race,  since  all  the  intermediate  grades 

between  it  and  the  m6re  northern  form  of  histrianica.    My  friend 

B.  Uhler  has  made  some  interesting  experiments  on  the  species, 

e  clearly  proven  that  when  reared  in  the  dark  the  pale-red 

inate;  while  if  reared  in  the  bright  daylight  the  dark-blue 

!     ininate." 

iug  with  great  rapidity  since  the  foregoing  remarks  were  made, 

quin  bug,  or  '^  Calico  back,"  as  it  is  caUed  in  some  sections, 

north  as  Delaware  in  1876,  and  is  now  found  all  over  the 

■         es.    During  the  last  three  or  four  years  it  has  quite  seri- 

the  cabbage  crop  in  limited  localities  in  Maryland  and 

luin  Cabbage-bug  derives  its  name  irom  the  gay,  theat- 

a-like  manner  in  which  the  black  and  orange-yellow  colors 

apon  its  body.    The  first  account  of  the  operations  of  this 

unfortunately  very  mischievous  bug  appeared  in  the 

the  able  pen  of  Dr.  Gideon  Lincecum,  of  Washington 

[  was  printed  in  the  Practical  Entomologist  (Vol.  I, 

ks  are  to  the  following  effect : 

»re  last  they  got  into  my  garden  and  utterly  de- 

iisheSy  mustard^  seed-turnips,  and  every  other  era- 
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ciform  plant    Last  year  I  did  not  set  any  of  that  of        b  it 

garden.    Bnt  the  present  year,  thinking  the  bugs  i      pro    my  1 
premises,  I  planted  my  garden  with  radishes,  m  ut      a '      m 

cabbages.    By  the  first  of  April  tlie  mustard  tw  w< 

enough  for  use,  and  I  discovered  that  the  ium      ami  c  m  < 

them.    I  began  picking  them  off  by  hand  and  i       oing  i     u 
foot    By  that  means  I  have  preserved  my  i34  ca       :i     uuii  i  a 
visited  every  one  of  them  daily  now  for  four  months,  u     lUg  on 
iVom  thirty-five  to  sixty  full  grown  insects  every  <     ,  i      e  coupleu ; 
some  in  the  act  of  depositing  their  eggsi    Ali    iu|  y  have  bo 

hatched  lu  my  garden  the  present  season,  I  havt?  suutsroa  none  toooi 
to  maturity;  and  the  daily  supplies  of  grown  insects  that  I  have  bei 
blessed  with,  are  immigrants  from  some  other  ga^en. 

<' '  The  perfect  insect  lives  through  the  winter,  and  is  ready  to  depot 
its  eggs  as  early  as  the  15tli  of  March,  or  sooner,  if  it  finds  any  cni( 
form  plant  large  enough.    They  set  their  eggs  on  end  in  two  loiv 
cemented  togetiiier,  mostly  on  the  underside  of  the  leaf^  and  g« 
from  eleven  to  twelve  in  number.    In  about  six  days  in  Apru- 
days  in  July— there  hatches  out  fh>m  these  eggs  a  brood  of  lar 
sembling  the  perfect  insect,  except  in  having  no  wings.    This  pr 
immediately  begins  the  work  of  destruction  by  piercing  and  si 
the  life-sap  from  the  leaves,  and  in  twelve  days  they  have  matured.  *. 
are  timid,  and  will  run  off  and  hide  behina  tihe  first  leaf-stem,  oi 
part  of  the  plant  that  will  answer  the  purpose.    The  leaf  tliat 
puncture  immediately  wilts,  like  the  effects  of  poison,  and  soon  wift 
Half  a  dozen  grown  insects  will  kill  a  cabbage  in  a  day.    Theyi 
tinue  through  the  summer,  and  sufSdent  penect  insects  survive 
winter  to  insure  a  full  crop  of  them  for  tiie  coming  season. 

<<  ^This  tribe  of  insects  do  not  seem  liable  to  the  attacks  of  any* 
the  cannibal  races,  either  in  the  egg  state  or  at  any  other  stage.  ( 
birds  pay  no  attention  to  them,  neither  will  the  domestic  fowls  1 
them.    I  have  as  yet  found  no  way  to  get  deiur  of  them  but  to 
them  off  by  hand.'  ^ 

NATURAL  HISTORY. 

The  eggs  of  the  Harlequin  Cabbage-bug  (Plate  IV.  Fig.  2. 0,  d,  e)  aie^ 
beautiful  objects.   They  are  about  one-twentieth  01     1 1    h  long  b] 
thirtieth  wide,  and  are  usually  deposited  in  two  1  closdi 

plied  rows  of  about  half  a  dozen  each.    When  ti      u  lied 

green  in  color,  but  soon  become  white,  with  black  i  i.    'j 

semblance  to  miniature  white  barrels  with  black  ho  ' 

and  the  resemblance  is  heightened  by  a  small  bla<     sp     mi 
position  for  a  buug-hole.    The  sides  of  the  eggs  wuiw 
each  other  are  almost  entirely  black.    In  oviposi  j 

her  ovipositor  in  a  zigzag  manner  fiK)m  one  row  to  i>u<9 

The  young  larva  in  hatching  cuts  out  ibe  head  of  t    •        el  wi 
beak  with  tixe  utmost  neatness  and  precision.    At  firut  ib  1 

form  pale-green  color,  marked  with  black,  and  with  ra 

takes  on  certain  orange  markings.    It  differs  fW>m  ute      lu      m 
scarcity  of  orange  in  ito  coloration,  in  the  lack  of  wii  in  j 

VU  four  joints  to  their  antennaB,  those  of  the  adult  h«vi  lej 

Under  favorable  circumstances  the  rapidity  of  deveh  a 

iisect  iH  remarkable.    The  eggs  will  hatch  on      3       rd  1 
ng,  ami  Mr.  William  R.  Howard  is  authority  for      e 
vonug  bugs  will  go  through  all  their  molts  1  v        ce^ 

jr.*i  -ri^iiijj  two  ^eeks.    They  oome  early  1  ,     \ 


t 
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iMqr  MDain  Mtively  at  work  until  November.  They  winter^  as  do  all 
rtlitfiil  insects,  as  fiill  grown  bags  under  all  sorts  of  rubbish,  under 
AiseSy  logs  in  fence-comers,  around  outbuildings,  and  in  similar  looa- 


The  preferences  of  this  insect  are  for  cruciferous  plants,  particularly 
fiUisge  and  turnip,  but  it  also  iqjures  mustard  and  radishes.  We 
BieDtioned  in  our  Fourth  Missouri  Beport  (p.  37)  an  instance  of  its  hav- 
ing been  found  feeding  on  the  garden  pea  in  Missouri;  and  Mr.  Liiitner, 
in  {he  Country  Oentleman  (Vol.  XLV,  1880,  p.  679),  quotes  a  letter 
bom  a  correspondent  at  Ivy  Depot,  Ya.,  who  states  that  after  his  cab- 
bages and  turnips  had  been  destroyed,  the  bugs  commenced  to  suck  the 
tmncbes  of  late  grapes  and  the  shoots  on  some  of  his  late  com,  gather- 
ing in  great  numbers  near  the  young  silk. 

The  bugs  are  found  in  great  numbers  under  favorable  circumstances, 
so  that  the  only  hitherto  successful  remedy — that  of  hand-picking — be- 
eomes  almost  an  unending  task.    One  of  our  old  correspondents,  Mr.  Ben- 

Cnin  B.  Townsend,  of  Austin,  Tex.,  wrote  us  in  February,  1870,  that 
had  within  a  few  days  gathered  47,000  of  them,  and  when  we  con- 
sider that,  according  to  Dr.  Lincecum,  half  a  dozen  will  kill  a  cabbage 
in  8  day,  we  get  some  idea  of  the  vast  amount  of  damage  they  are 
mnible  of  doing. 

be  only  natural  enemy  so  far  reported  is  the  well-known  Leptoglos- 
mphyllapus  of  the  Southern  cotton-fields,  and  the  evidence  on  which 
die  oelief  rests  is  of  the  slightest.  In  Glover's  MS.  notes  on  the  Hem- 
^tara  he  quotes  a  correspondent,  Mr.  E.  T.  Earle,  of  Evergreen,  Ala., 
u  authority  that  the  Leptoglossus  kills  the  Murgantia.  In  our  experi- 
ence, however,  the  former  is  uniformly  a  plant-feeder,  and  is  probably 
one  of  the  causes  of  the  mysterious  decay  and  fall  of  cotton-bolls. 

REMEDIES. 

The  ordinary  poisonous  applications  have  little  effect  upon  this  bug, 
ttd,  indeed,  experience  shows  that  it  is  one  of  the  most  difficult  species 
tQ  contend  with.    In  his  first  report  as  State  Entomologist  of  New 
Tork.  Mr.  Lintiier  details  an  experiment  in  which  he  roU^  specimens 
bug  in  London  purple,  Paris  green,  hellebore  and  pyrethrum 
*,  with  no  result  except  that  those  treated  with  the  two  last- 
i  su      ances  showed  for  a  few  hours  some  difficulty  in  locomo- 
T    y  soon  recovered,  however,  and  appeared  perfectly  sound 
cny.    Both  the  hellebore  ana  pyrethrum  used  in  this  experi- 
v^ere  said  to  be  purchased  fresh  from  the  druggist;  but  we  are  of 
nion  that  had  the  latter  been  freshly  ground  and  purchased  from 
•1  ie  rather  than  from  a  retail  dealer,  the  result  would  have  been 

o     )le. 
f     er  will  be  fotind  of  good  avail  here,  and  also  the  plan  of  trap- 
es under  turnip  or  cabbage  leaves  laid  on  the  ground,  be- 
rows,  as  recommended  (p.  299)  for  cut- worms.    On  cold  nights 
ng  and  fall  this  latter  remedy  will  be  found  particularly  effi- 

miltivation  and  burning  of  weeds  and  rubbish  piles  in  winter 

useful.    We  may  also  insist  upon  the  point  mentioned  by 

,  and  often  brought  up  by  us  in  treating  of  ottier  insects,  of 

i     )ility  of  destroying,  as  far  as  possible,  the  early  broods. 

Duld  be  especially  urgeil  in  a  case  like  the  present  one, 

Hsct  multiplies  with  such  extreme  rapidity.    The  gardener 

cistant  watoh  upon  his  cabbages,  and  upon  the  first  ap* 
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pearance  of  the  young  bugs,  8  cit     re  e 

ing  at  once  or  ahoQld  begin  tuo  i  i      r 

mentioned. 

Finally,  though  we  have  had  no  opportunity  of  testinf;  its  i 
this  particular  case,  we  have  little  doubt  but  that  the  korosene 
sion  will  here  also  prove  most  satisfieustoryy  m  it  has  been  t 
effectual  against  other  destructive  spedes  ci  the  same  sulnn     . 


THE  TAENISHBD  PLANTBUG. 

{Lygus  Kneobim^  Beauv.)* 

Order  Hetbbopteba  ;  Family  O apsid js. 

[Plate  lY;  Figs.  3,  4.] 

mSTOBT  AMD  HABITS. 

This  very  destructive  plant-bug  has  long  been  known  in  this 
It  is  found  all  through  the  States,  north,  south,  east,  and  w     ,  ana 
tends  down  into  Mexico.    Although  it  is  so  ii^urious  to  d  1 

it  cannot  well  be  omitted  fix)m  a  treatise  of  this  kind,  yet  it  m  vuis 
cidentally  that  it  feeds  upon  this  plant.    It  is,  in  fiEM^  ahrM  i 

ous.    Harris  states  that  during  the  very  dry  summer  of  1£  So, 
in  the  early  part,  the  gardens  and  fields  of  New  Enelaad  fiirly 
with  tiiese  little  pests,  which  seemed  to  feed  upon  all  Idnds  of 
plants.    They  did  great  damage  to  the  potato  and  other  i     i  c 
tacking  the  buds  and  terminal  shoots  and  sucking  out  tht       k  gj 
them  to  dry  up  and  turn  black.    They  also  enten     t     Ajy      | 
and  injured  the  dahlias,  marigolds,  balsams,  and  In  our 

ond  Miissouri  Beport  we  called  attention  to  tiie  gi  i         i 

these  bugs  to  the  apple,  pear,  plum,  quince,  d      -y.         o 
trees,  by  puncturing  the  buds  and  young  twig^  a  s 

damage  to  cabbages  and  turnips. 

Prof.  A.  J.  Cook,  in  the  Michigim  Farmer  of  about  tfuly  16, 1 
mentions  that  the  Tarnished  Plant-bug  had  been  doing  coi 
damage  to  the  wheat  and  com  crops  of  Michigan,  wheat  In  eerrau 
calities  having  been  injured  to  the  extent  of  10  per  cent.  1ms.  He 
stated  that  the  previous  year  (1875)  he  had  noticed  it  seriously  iqju 
potatoes  and  currant-bushes  at  Owasso,  Mich. 

The  statement  in  Glover's  <^  Hemiptera"  as  to  the  camiretous  hi 
of  this  bug  are  very  misleading.  In  the  first  plaoe  he  citee.  Le  Bare 
actually  stating  that  it  destroys  the  eggs  of  the  Oolcnrado  PotMo-b 
{Dorypkora  decenUineata) :  whereas  Dr.  Le  Baron  isreaUy  very  doul 
about  it,  as  he  had  only  the  testimony  of  a  ^<  Mr.  Jos.  Tay  lor^  of  Bn 

*  Synonymy.— This  species  was  originally  described  by  PaliMt  de  Bai 
Coretis  Uneolatis^  but  by  some  mistake  tbe  specific  name  Itneurit  was  sttaeh^ 
plate.    Dr.  Harris  referred  the  species  to  the  genns  FhytocorU  of  fallen- 1 
'specific  name  lineolaris.    In  a  foot-note  to  the  Flint  edition  of  Hi     la.  lUi 
by  Beany ois's  plate,  accuses  Dr.  Harris  of  misquoting  in  nainff  Ummt       I  i 
Meantime  it  had  b^en  described  by  Say  (ed.  Le  Conto.  I,  340)  M  C       M  w 
This  name  we  adopted  in  the  American  EnUnnologUt,  1,  227,  27S,  291,  a.^  ^-  83»  ^ 
n  our  Second  Missouri  Report,  p.  113,  and  in  our  Seventh  MifBomi  ! 
Packard,  following  Uhler's  foot-note,  uses  the  name  Pkytoeori$  Kneority  immi.  #v- 
?alls  the  species  Capava  Hntaris.    We  learn  from  private  ecaamgoodieao^  t 
Jhler  that  it  should  be  placed  in  the  genus  Ljfgu$,  and  ^e  tpedea  H  giTcn 
^^M^T«  :^  Qiovet's  Ma***''wript  Notes,  Hemipiera.  Waahingtaiy  1878. 


•  - 
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'  i  Qg  the  matter,  he  concludes :  ^^  I  am  inclined 

[j  \ii       Mr.  Taylor's  observations  may  have  been 

."    {xiMu     uars.;     Glover's  other  citation  of  the  carnivoroas 

dvenwoi        He  says:  ^^The  American  Entomologist  (l^  228) 

II  roying  the  eggs  of  other  insects."    What  was  actually 

1       ji       'ican  Entomologist  is:  "The  mass  of  yellowish-white 

1  in  close  connection  under  the  shriveled  bark  of  such 

ri(  ^ere  poisoned  and  killed  by  the  punctures  of  tbe  olive- 

bu^^  ^t  ohlineatus  Say)  came  duly  to  hand."    Glover  has 

Be  tak      Our  remarks  concerning  the  punctured  twigs  as  refer- 

the  eggs.    There  is  no  evidence  that  the  Tarnished  Plant-bug 

carnivorous.    The  following  quoted  passages  are  from  our  Sec- 

uri  Report : 
punctui'e  seems  to  have  a  peculiaily  poisonous  effect,  on  which 
t,  and  irom  its  great  numbers,  it  often  proves  a  really  formidable 
[;  is  ally  hard  on  young  pear  and  quince  trees,  causing  tiie 

]  e»  and  young  shoots  and  twigs  to  turn  black,  as  thx)ugh  they 
uumed  by  fire.  On  old  trees  it  is  not  so  common,  though  it 
Luy  congregates  on  such  as  are  in  bearing,  and  causes  the  young 
wither  and  drop.  I  have  passed  through  potato  fields  along 
»n  Mountain  Eailroad  in  May,  and  found  almost  every  stalk 
d  and  black  from  tbe  thrusts  of  its  poisonous  beak,  and  it  is  not 
irprising  that  this  bug  was  some  years  ago  actually  accused  of 
he  cause  of  the  dreadful  potato-rot. 

s  bug  is  a  very  variable  species,  the  males  being  generally  much 
than  the  females.  The  more  common  color  of  the  dried  cabinet 
IS  is  a  dirty  yellow,  variegated  as  in  the  figure  with  black  and 
:own,  and  one  of  the  most  characteristic  marks  is  a  yellow  V, 
aes  looking  more  like  a  Y,  or  indicated  by  three  simple  dots  on 
Ltel  (the  little  triangular  piece  on  the  middle  of  the  back  behind 
rax).  The  color  of  the  living  specim.ens  is  much  fresher,  and  fre- 
'  inclines  to  olive-green.  The  thorax,  which  is  finely  punctured, 
ys  finely  bordered  and  divided  down  the  middle  with  yellow,  ana 
'  the  divisions  contains  two  broader  longitudinal  yellow  lines, 
equently  obsolete  behind.  The  thighs  always  have  two  dark 
or  rings,  near  their  tips. 

soon  as  vegetation  starts  in  the  spring,  the  mature  bugs  which 

over  in  all  manner  of  sheltered  places  may  be  seen  collecting  on 

ions  plants  which  have  been  mentioned.    Eady  in  the  morning 

fty  be  found  buried  between  the  expanding  leaves,  and  at  this 

ey  are  sluggish,  and  may  be  shaken  down  and  desti^oyed ;  but  as 

I  gets  warmer  they  become  more  active,  and,  when  approached, 

fn>m  one  side  of  the  plant  to  the  other,  or  else  take  wing  and  fiy 

G     V  deposit  their  eggs  and  breed  on  the  plants,  and  the  young 

I  together  may  be  noticed  through  most  of  the  summer 

•J     I  young  bugs  are  perfectly  green,  but  in  other  respects  do 

from  their  parents  except  in  lacking  wings.    They  hide  be- 

petals,  stems,  and  leaves  of  different  plants,  and  are 

1.    Late  in  the  fall  none  but  full-grown  and  winged 

met  with,  but  whether  one  or  two  generations  are  pro- 

d  season  I  have  not  fully  ascertained,  though  in  all 

•e  are  two.''* 

was  prepared,  this  bug  has  been  detected  in  a  new 
»ved  quite  serious  to  strawberry-growers  in  Southern 

in  the  Kansas  Farmer  of  November  10,  187G,  states  defiuitely 

V       L)  Kausas.  » 
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niiuois.    It  punctures  the  young  or  green  fruit,  oanain^  wl         i     i 
among  strawberry-growers  as  ^' buttoning,''  i. «.,  a  partial  or  e^      ] 
plete  drying  and  hardening  of  the  berry.    Professor  Forb    ,  in  j 
report  on  the  Insects  of  Illinois  (Thirteenth  Report  of  the         d  j 
mologist),  devotes  an  extended  article  to  this  insect,  among  lue 
species  treated  of  as  injuring  the  Strawberry,  and  indulges  in  h 
criticisms  of  the  statements  of  previous  authors  in  reference  to 
poisonous  effects  of  the  puncture  of  the  bug,  as  indicated  in  thep; 
from  our  previous  writings  which  we  have  quoted  (p.  313).    B; 
statements  of  Mr.  D.  B.  Wier,  of  Lacon,  111.,  and  on  his  own  ou     s 
tions  of  the  effects  of  the  bug  on  strawberries,  he  discredits  its  pi        i 
influence,  remarking  that  it  would  require  ^Hhe  very  strongest  evi 
to  warrant  a  belief  in  so  extraordinary  a  phenomenon."    He  ton 
argues: 

'<  It  is  contrary  to  the  order  of  nature  that  a  habit  of  this  fioi 
should  be  acquired,  unless  it  were  beneficial,  directly  or  indirectly,  t 
the  species  acquiring  it.  It  is  not  only  impossible  to  show  that  tli 
plant- bug  would  be  benefited  by  any  such  supposed  poisoning  of  it 
own  food,  but  it  is  at  once  evident  that  it  would  be  seriously  iiyare 
thereby,  since  this  would  at  once  amount  to  the  prompt  destruction  c 
the  very  parts  of  the  plant  from  which  it  was  drawing  its  own  foo 
supply.'' 

Our  own  evidence,  and  that  of  Harris  and  others  whom  we  mij 
quote,  is  rejected  on  the  gratuitous  supposition  that  we  were     t  wa 
ciently  familiar  with  the  common  blights  of  fruit  trees  to  disui 
between  them  and  the  effects  of  this  insect,  and  that  Harris  was  •     m 
ignorant  of  the  appearance  of  the  potato-rot  and  confounded  it  wiui 
work  of  this  bug.    We  feel  confident  of  the  correctness  of  our  on 
observations,  however  little  the  poisonous  effect  may  be  apparent  i 
other  cases,  and  we  venture  to  suggest  that  the  peculiar  ^^  buttoning 
of  the  strawberry,  now  admittedly  produced  by  this  insect,  is  very  goc 
confirmation  of  a  poisonous  and  withering  influence,  as  all  analogy  won! 
indicate  that  no  such  peculiar  result  would  follow  from  a  simple,  innoc 
ous  puncture,  whether  by  an  insect  or  by  some  delicate  instrnmes 
The  general  argument  of  its  being  ^^  contrary  to  the  order  of  nata 
&c.,  seems  to  us  to  be  without  force ;  for,  on  such  grounds,  it  wo 
be  difQcult  to  account  for  any  injurious  insect^s  work  that  jeopardize 
the  welfare  or  life  of  the  plant  which  it  injures.    It  is  like  argui      i 
the  poisonous  effect  of  a  mosquito  puncture  must  be  a  myth  ut 
the  irritation  so  often  results  in  the  death  of  the  irritator,  and  be 
it  is  known  that  other  Diptera  puncture  still  more  sharply  wiino 
poisonous  effect.    We  recognize  the  general  application  of  the  l8 
referred  to  by  Prof.  Forbes  j  but  it  is  by  no  means  of  universal'apD 
cation,  and  has  little  force  against  a  general  feeder  like  this  Lyi 
The  history  of  natural  science  furnishes  numerous  instances  of  erron 
conclusions  deduced  from  general  law  as  against  inductive  fact, : 
on  Prof.  Forbes's  reasoning  it  were  impossible  to  account  for  the  de 
opment  of  any  poisonous  influence  (as  the  sanguinary  taste  of  Le^ 
the  deadly  effects  of  minute  micro-organisms,  etc.),  and  all  ] 
should,  like  the  mythical  vampire,  do  their  work  without  irritauon,' 
for  that  matter,  without  ill  effect    Indeed,  the  argument  would 
inworthy  of  further  notice  were  it  not  intended  to  invalidate  the  obse 
«tions  of  others. 

REMEDIES. 

"In  the  great  majority  of  cases  we  are  enabled  to  coun'         ;  t 
nriapR  «^ork  Af  TiQTious  iusectsthe  moment  we  tiioraagUy  i 
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id|MrkiUt8  and  pecaliaritiea.  But  there  are  a  few  which  alwayR  def^ 
Qirclitnrte.  The  Tarnished  Plant-bu^  belosgH  to  this  last  class,  for  we 
iip  afanost  XK>werless  before  it  from  the  fact  that  it  breeds  and  abounds 
oilMdi  a  great  variety  of  plants  and  weeds,  and  that  it  flies  so  readily 
ftOB  one  to  the  other.  Its  flight  is,  however,  limited,  and  there  can  be 
MMrter  prophylactic  treatment  than  clean  culture,  for  the  principal 
teiige  is  occasioned  by  the  old  bugs  when  they  leave  their  winter 
qpntSra  and  congregate  on  the  tender  buds  and  leaves  of  young  fruit 
rtock;  and  the  fewer  weeds  there  are  to  nourish  them  during  tlie  sum- 
Bar  and  to  jirotect  them  during  the  winter,  the  fewer  bugs  there  will 
tei  The  small  birds  must  also  be  encourage<l.  Applications  of  air- 
Biiked  lime  and  sulphur  have  been  recommended  to  keep  them  off,  but 
if  iny  application  of  this  kind  is  used  I  incline  to  think  that,  to  be  effect- 
ual, it  must  be  of  a  fluid  nature,  and  shoiUd  recommend  strong  tobaox)- 
wittf,  quassia-water,  vinegar,  and  cresylic  soap.  •  •  •  I  have  no- 
Hoed  that  thebugftare  extremely  fond  of  congregating  upon  the  bright 
}<dow  flowers  of  the  cabbage,  which,  as  every  one  knows,  blooms  very 
ttiiy  in  the  season,  and  it  would  be  advisable  for  persons  who  have 
beoi  seriously  troubled  with  this  bug,  and  who  live  in  a  suflSiciently 
wotbem  latitude  where  the  plant  will  not  winter-kill,  to  let  a  patch  of 
Mbbages  run  wild  and  go  to  seed  in  some  remote  comer  of  the  &rm,  in 
orifir  that  the  bugs  may  be  attracted  thither  and  more  readily  destroyed 
tlum  when  scattered  over  a  larger  area." 

In  addition  to  the  suggestions  in  the  foregoing  quotation,  we  have, 
fitftonately,  much  more  effectual  and  satisfactory  remedies  that  have 
eome  into  use  since  that  was  written.  Professor  Forbes,  in  the  elabor- 
ate article  already  alluded  to,  shows  quite  conclusively  nt>m  a  scories  of 
aiperiments  that  Pyrethrum  is  perfectly  effective  as  an  agent  in  de- 
Mnjing  this  bug ;  and,  further,  that  the  kerosene  emulsion,  while  not 
latialSactory  if  too  weakly  diluted,  is  an  effective  remedy  and  will  be 
feand  available  for  field  use  if  sprayed  in  dilution  oontaming  not  less 
ttan  6  per  cent,  of  kerosene. 

THE  FALSE  CHINOH-BTTa 

{NyHus  anguitatu^  Uhler.) 

Order  Heteboptesa  ;  Family  PHYaADioiD.s. 

[Plate  V ;  Fig.  2.] 

PAST  HISTORY  AND  HABITS. 

Weitem  Planter  for  June  29, 1872,  we  published  the  first  notice 

ect.   In  PhiUips^  Southern  Planter  of  abont  September  1, 1872, 

uu      B.  Howard  published  a  rather  meager  description  of  it 

le  of  Nysius  raphantis  n.  sp.    This  was  copied  in  the 

%n  for  September  15,  and  appealed  in  the  Canadian 

I     I  lor  November,  1872.    In  our  Fiftn  Missouri  Entomological 

dU    ed  April  18, 1873,  we  gave  a  more  extended  description 

I         Nysius  destructor  n.  sp.,  abandoning  the  name  raphanus 

rs  request,  but  stating  at  the  same  time  that  the  species  is 

•^      .t  it  is  difficult  to  see  wherein  some  of  the  specimens 

I  European  thymij  or  fix>m  N.  angustahis  Uhler,  and  it  is 

that  future  comparison  will  show  spedfio  idoititgr  be- 
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tween  some  or  all  of  tbo  three."  Mr.  P.  R.  TJliler,  oar  best  authoiily, 
at  that  time  cousidered  it  distinct,  however,  bat  has  recently,  in  ale^ 
ter  to  Prof.  8.  A.  Forbes  (13th  Rep,  Ins.  Ills.,  1884,  p.  105)  justified  our 
earlier  impression  by  conclading  that  destructor  is  a  synonym  of  on^ 
tatus. 

In  the  False  Chinch-bag  we  have  again  a  very  general  feeder  and  a 
very  injurious  insect.  We  first  learned  of  its  injuries  in  May,  1872, 
when  it  was  sent  us  from  Clarksville,  Mo.,  as  damaging  grape-vinet). 
We  have  since  either  found  it  or  had  it  reported  on  strawterry-plants, 
young  apple- grafts,  potatoes,  turnips,  radishes,  beets,  cabbages,  lettxice, 
purslane,  and  mustard.  Professor  Forbes  treats  of  it  as  a  stiawbeny 
enemy,  but  it  seems  to  prefer  cruciferous  plants  and  to  avoid  thecenuds. 
As  a  cabbage  insect  it  was  particularly  injurious  at  Maidiattan,  Euis., 
in  1873,  as  we  were  informed  by  Mr.  Thomas  Wells,  of  that  place.  On 
potatoes  it  is  especially  injurious.  At  some  of  the  fall  meetings  (1872) 
of  the  Meramec  (Missouri)  Horticultural  Society  complaints  were  made 
of  a  new  habit  which  the  Chinch-bug  had  of  injuring  potato-vines,  and 
of  crowding  on  the  tubers  and  injuring  them  after  they  were  dag.  The 
False  Ohinch-bug  was  undoubtedly  the  insect  observed.  The  popular 
name  of  "False  Chinch-bug"  was  adopted  from  the  fact  that  we  fre- 
quently received  this  species  from  correspondents,  who  sent  it  under  the 
supposition  that  it  was  the  true  Chinch-bug. 

"  In  common  with  all  other  true  bugs,  this  insect  feeds  by  suction, 
and  the  way  in  which  it  injures  a  plant  is  by  depriving  the  same  of  its 
juices  and  causing  it  to  wilt.  Potato-leaves  sent  me  by  Mr.  Stone 
(of  Kansas  City,  Mo.)  presented  the  appearance  of  Plate  V,  Fig.  2,  a, 
showing  little,  rusty,  circular  specks  where  the  beak  had  been  inserted, 
and  little  irregular  holes,  which  looked  more  as  if  made  by  some  flea- 
beetle,  one  of  which,  the  Cucumber  Flea-beetle  (Haltica  cucunieris  Harr.), 
is  known  to  thus  injure  potato-leaves.'' — (Fifth  Eep.  Ins.  Mo.,  p.  112.) 

The  young  wingless  bugs  are  of  a  paler  color  than  the  adults,  with 
more  or  less  distinct  longitudinal  dark  lines  on  the  head  and  thorax* 
The  pupa  (Plate  V,  Fig.  2,  h)  has  the  front  part  of  the  body  marked 
with  more  distinct  red  and  brown  lines,  with  tihe  abdomen  paler,  and 
with  longitudinal  pinkish  mottlings.  When  occurring  in  force  these 
bugs  will  crowd  on  a  plant  as  long  as  there  is  room  for  them,  aod) 
sucking  its  sap,  soon  cause  it  to  wilt  and  die.  Thej  are  active  and 
readily  take  alarm,  the  winged  individuals  arising  in  swarms  when 
disturbed.  In  early  morning,  however,  they  are  more  sluggish  and 
hide  in  wilted  leaves.  Wet  weather,  as  with  the  true  Chinch-tmg,  '^ 
extremely  unfavorable  to  their  development. 

The  number  of  broods  in  the  course  of  a  year  has  not  yet  been  detef' 
mined,  but,  from  analogy,  there  are  probably  two  or  three,  and  the  insect 
hibernates  mainly  in  the  perfect  state  under  all  sorts  of  rubbish.  Late 
in  the  fall  of  1872  we  found  them  very  abundant  in  all  stages,  coUectloS 
under  purslane,  and  they  doubtless  make  frequent  use  of  tius  spread- 
ing and  closeHtting  weed  for  winter-quarters.  Mi.  lliomas  WdOlfl,  of 
Manhattan,  Kans.,  thinks  that  the  insect  breeds  only  where  the  pora- 
lane  grows.    The  eggs  have  not  yet  been  observed  or  described. 


REMEDIES. 


The  beat  preventive  of  the  injuries  of  this  insect  will  be  fot 
'ousist  in  clean  cultivation,  which  we  have  so  strongly  urged  in  t 
>f  the  true  Chinch-bug.    We  have  shown  that,  like  the  latter,  it  wifl 
.p^iar  pii  ♦^Qi-tji  ^f  field  rubbish,  and  the  careful  burning  of  old  w< 


to 
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11  nndonbtedly  much  lessen  its  nnmb^s.    This  is^  in  &ct, 

I  f  practieal  method  of  fighting  it.    Mr.  Howard  states 

oil     ion  of  lime  has  been  tried  to  some  extent,  bnt  seemingly 

c      It.    On  account  of  the  habit  which  the  bugs  have  of  daster- 

nveled-up  leaves  in  the  morning  when  the  dew  is  on  the  plants^ 

\       I  going  through  the  garden  or  field  with  a  pail  containing  live 

iniio  which  such  leaves  are  dropped  after  plucking  them  off.    In 

I        lens  the  adoption  of  tUis  remedy  might  pay,  but  we  would 

bstitution  of  water  with  a  film  of  kerosene  on  its'sui&ce 

e  coals.    Fortunately,  however,  we  have  available  two  inseot- 

(hat  had  not  come  into  use  when  we  first  wrote  on  IMs  insect. 

>  pyrethrum  and  kerosene  emulsion,  which,  as  we  have  already 

» jTT"        ir  Forbes  found  perfectly  satisfactory  as  against  the  Tar- 

l !    I     -Dug  {Lygus  lineolaris^  Beauv.),  and  which  we  do  not  hesi- 

DO  adi       to  be  used  in  the  same  manner  against  the  False  Ohinch- 

3h,      habit  and  characters,  is  so  closely  related  to  the  spedes 

iiaent<     on. 


THE  CABBAGE  PLANT-LOUSE. 

{Aphis  brasaiccB  Linn.) 

Order  Homopteba  ;  Family  APHlDlDiB. 

[Plate  Vn  5  Fig.  4.] 

PAST  HISTORY  AND  HABITS. 

The  <     »bage  Aphis  is  without  much  doubt  an  imported  insect.    Fitch 
uy  reference  to  the  Transactions  of  the  If ew  York  State  Agri- 
Society  for  1791,  that  it  was  already  known  in  this  country  at 
y  date,  and  states  that  it  was  probably  introduced  shortly  af- 
c    »bage-plant  itself  was  brought  over.    In  Eurox)e,  as  in  this 
\  ID  occurs  commonly  on  the  turnip,  radish,  field  cress  {laaiis 
)  1        berd's  Y^uToe  (Capsella  bursa'pastoris)^  and  charlock  {Bras- 
)j  in  addition  to  cabbage,  and  upon  this  last  plaut,  accord- 
Hi      n     on,  "  it  often  crowds  both  the  upper  and  under  sides  of  the 
I  in  such  numbers  that  the  leaves  become  hidden  by  the  living 
Indeed,  sometimes,  weight  for  weight,  there  is  more  animal  than 
ble     bstance  present.    The  leaves  then  become  putrid,  offensive 
r«     la  quite  disgusting  to  the  eye."*    This  is  a  common  sight  in 
91     xr^'  also,  and  frequently  whole  fields  of  cabbage  are  rendered 
Dhe  market  by  the  work  of  this  species. 

lunds  in  all  parts  of  the  country  where  the  Cabbage  is  cnlti- 

Tom  Northern  New  Yorls.  to  Southern  Georgia,  and  were  it  not 

lerous  natural  enemies  it  would  rank  as  the  most  serious  of 

,  foes  of  this  plant. 

ouud  upon  the  under  side  of  the  loosened  outer  leaves  of  the 

or  upon  the  upper  side  of  the  compacted  inner  leaves,  either 

I  about  singly  or  settled  in  large   groups.    It  makes  its  ap- 

n  June  or  July,  and  remains  until  cold  weather.    Late  in  Oc- 

we  noticed  gre<at  numbers  of  this  aphis  flying  in  the  city 

filling  the  air  in  every  direction  and  flying  into  people^s 


*lionogTaph  of  the  Biitifih  Aphidesi  II,  34. 
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eyes  and  ears.    The  weather  had  been  very  wann  prevfamsly,  and  m 
late  as  the  middle  of  November  the  plants  in  the  tornip-Aelds  aronnd . 
the  city  were  swarming  with  the  lice. 

LIFE  HISTORY. 

Oommon  as  the  insect  is.  its  life  history  has  not  been  fhUy  worked 
out.  But  two  forms  have  been  observed  by  Bnckton  and  ThoiDJut— tbe 
winged  and  the  wingless  viviparous  females.  Curtis  described  what  be 
took  to  be  the  winged  male,  but  firom  his  description  it  is  evident  Hiat 
he  mistook  all  winged  females  for  males.  Fitch  follows  him  in  ttis 
error,  in  that  he  uses  the  following  senteoioe  taken  almost  word  for  word 
firom  Curtis  without  credit  to  that  author:  ^<In  August,  September,  and 
October  the  old  wingless  females  are  seen,  resting  stationair,  with  their 
bills  inserted  into  the  leaf,  pumping  out  its  juices,  surrounded  by  their 
young  brood  all  similarly  employed,  with  here  and  tfaere^  mn^id  mak 
walking  lazily  about  over  the  backs  of  his  kindred."  After  this  statiB- 
ment  Fitch  recognized  Curtis's  mistake,  and  says :  ^<  The  winged  individ- 
uals, Mr.  Curtis  takes  it  for  granted,  are  males;  but  tiliey  certainly  are, 
at  least  for  the  most  part,  females,  and  show  the  tip  of  the  ovipositor 
slightly  projecting,  like  a  tail,  from  the  end  of  the  body.  So  we  may 
safely  say  that  neither  the  male  nor  the  oviparous  female  is  knowiL 

The  wingless  viviparous  female  has  a  rather  long  oval  body,  covered 
with  a  whitish  mealy  coat.  When  this  coat  has  Men  removed  by  im- 
mersion in  alcohol  or  otherwise,  the  body  is  seen  to  be  of  a  grayish- 
green  color,  with  eight  black  spots  down  each  side  of  the  back,mcrea8- 
ing  in  size  towards  the  posterior  end.  The  antennss  are  green^  with 
black  tips,  and  are  shorter  than  the  body,  and  the  eyes,  legs,  and  tail 
are  black.    (PI.  Vn,  Fig.  4,  h.) 

The  young  when  first  hatched  are  oval,  shining,  bright  yellow  iu  oolor, 
and  lack  the  mealy  coat. 

The  winged  viviparous  female  is  yellowish-green^  with  the  eyes,  head, 
neck,  and  thoracic  lobes  black,  and  the  antennas  and  nectaries  dark 
brown.  The  legs  are  dusky-brown  and  hairy ;  the  tail  is  dark-green  or 
brown  and  also  hairy:  the  wings  are  rather  short,  with  stout^  coarse  veins 
and  dark  stigma.    (PI.  VII,  Fig.  4,  a.)  • 

NATUBAL  ENEBilES. 

Concerning  the  European  natural  enemies  of  the  Cabbage  AphiS; 
Buckton  says  {ibid.):  "Several  species  of  Syrphidas  and  Ichneummiidft 
act  effectively  as  checks  upon  the  increase  of  A.  brassicm.  The  larv0 
of  the  former  Dipterous  flies,  living  in  the  midst  of  such  plenty,  soon 
gorge  themselves  and  become  of  great  size.  Amongst  the  latter  Bj* 
menopterous  parasites  nmy  be  mentioned  several  genera  of  dipim' 
vorous Ichneumons, as Cetaphran,  Trimiyx^ and  Ooriino.  Acommonibnn 
is  a  fly,  which  appears  to  be  Trionyxrapce  Curtis.  In  September,  oftoD 
nine-tenths  of  a  colony  will  be  struck  by  this  parasite,  the  aphides,  in- 
stead of  passing  from  their  pupa  state  into  the  imago,  will  turn  brown 
and  hard  from  the  deadly  action  of  the  grub,  whicli  solitarily  inhiWt'' 
each  individual.'' 

Similarly  in  tliis  country  we  have  many  natural  enemies  of  diis  aphi»i 
4,jd  amon^  them  an  Ichneumonid,  whicli  is  very  closely  allied  to  9iA 
i)nio«4f  identical  in  appearance  witli  the  Trionyx  rofHx  just  mentionetl. 
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I        tS)  p.  71.)    This  parasite  was  reoelved  at  the 

I     Ti      f  zL  1880^  from  Norfolk,  Ya.,  and  was  described 

by  six.  Oresson  in  the  Annual  Beport  of  this  Depart- 

*  xoiv,       e  260.    This  same  parasite  was  bred  by  us  at  Saint 

» long  \     }  as  1871. 

REMEDIES*  * 

I     \    f  of  fumigation  with  tobacco  smoke,  as  recommended  by 

Cui       Thomas,  and  others,  is  impracticable  on  a  liurge  scale,  and 

of  soot,  ashes,  lime,  and  washes  of  tobacco-water  and 

ials  seem  ineffectual.    Strong  whale-oil  soap  solution,  in- 

uns  to  be  the  only  remedy  so  fieur  tried  which  i^ords  any  satis- 

This  is  highly  recommended  by  Pro£  W.  B.  Lazenby,  formerly 

horticultural  Department  of  Cornell  XTniversity.    Tasohenberg 

;     d.  wirbellosen  Thiere)  recommends  sprinkling  with  soap-suds 

wioh  (Quassia,  and  also  the  use  of  a  decoction  of  fresh  wi^ut 

Q,  the  pyrethrum  inftision  will  destroy  a  large  number  of 

J        3  which  wdrk  in  such  exposed  situations  that  they  can  be 

I      led  by  a  spray,  while  tiie  waxy  material  which  they  excrete 

Mi     itly  abundant  to  perfectly  shed  a  watery  solution,  as  is 

e      ui  many  allied  species.    But  the  kerosene  emulsion  will 

t  more  i     isfactory  than  any  of  the  other  insecticides  mentioned. 


THE  CABBAGE  ANTHOMYIA. 

{Anthomyia  braasicce  Bouch6.) 

Order  Diptera;  family  Anthomtidjb* 

[Plate  Vm ;  Pig.  5.] 

PAST  HI8T0BT;  HABITS. 

:e  Fly  has  only  been  positively  known  in  this  country,  so 

«  wo  <      ascertain,  since  1856,  and  was  in  all  probability  introduced 

1    ru    I       some  date  prior  to  this,  as  there  seems  to  be  no  doubt 

oui      t)Cies  is  identical  with  the  Euroi)ean  Anthomyia  brasHoa 

6.^    Oartis  has  given  accounts  of  the  insect  and  its  habits  in 

a'  Chronicle  and  in  his  Farm  Insects,  and  Taschenberg  has 

ui  11  in  his  Katurgeschichte  der  wirbellosen  Thiere.    In  this 

Fitch  gives  a  good  account  of  it  in  his  Eleventh  Beport  on  the 

)f  New  York  (1867),  and  it  has  received  some  attention  from 

n       I  different  agricultural  periodicals.    Mr.  Lintner  has  also 

11    q:th  upon  the  species  in  his  Fir6t  Beport  as  State  Entomol- 

r.>w  York  (1883). 

z  to  Fitch,  the  maggots  were  very  abundant  and  destructive 

i    ate  in  1856  and  1857,  infesting  turnips  and  rutabagas  as 

;v».    There  can  be  little  doubt  but  that  the  work  of  these 

of  several  causes  of  ^<  club-roof  in  cabbage.    Appearing 

flies  deposit  their  eggs  upon  the  stems  at  or  near  the 


ia  considered  by  Sohiner  And  others  as  a  probable  synoignBi  <vf  A. 
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surfEu^e  of  the  groand.    The  maggots,  hatching^      irk  t     r 
wards  and  feed  npon  the  root,  sometimes  simply  gi      i 
more  ofben  boring  into  the  interior.    Frequently  taey 
that  many  of  the  young  plants  are  killed  outright:  a,  ho^ 

simply  check  the  growth  and  cause  tlie  malformatit     a.  tiie  n    i, 
as  ^^  club-root,"  when  the  leaves  take  on  a  yelk     sn  h      x      ihc 
wUts  at  noonday.  *Gurtis,says:  ^^On  pulling  up      3  s     ks  01  < 
bages  recently  out,  I  found  the  roots  enlarged,      ipy,        ci 
on  opening  them,  they  were  hoUow,  with  tiie  i        ^      i\ 
Fly,  foll-grown,  in  cavities."  Ofcoursebyfar       ««  ei 

to  the  young  plants,  which  are  less  able  to  staua  *      01        mi^  u 
their  vitality.    The  work  of  these  maggots  upon  tumiiMs         Uu     i 
by  Fitch,  as  follows : 

<<  These  maggots  infest  the  turnip  and  rutabaga  also,  m 
irregular  burrow  in  the  interior,  or  inhabiting  eroded  spots 
outer  surface.    Sometimes  a  small  roughened  spot  is  si 
like  a  crack  in  the  skin  of  the  turnip,  with  its  edges  roagn  ana 
and  turned  outward,  and  on  paring  off  this  roughened  spot  a  1 
white  maggot  is  come  upon,  lying  in  a  ca^ty  it  has  made  iw 

itself    At  other  times  a  lai^,  eroded  spot  occurs,  which  ifl         «itt 
wet  and  slimy  dirt.    On  removing  this  dirt  the  sor&oe  is  tm      ioh 
rough  and  warty,  with  little  grooves  here  and  there,  in  eadi  ol  1 
a  m^got.    Sometimes,  also,  a  tnaggot  is  seen  with  only  its         i 
end  imbedded  in  the  turnip,  leaving  a  third  or  half  the  n 

^i^^J  projecting  out  therefrom." 

The  number  of  broods  in  the  course  of  a  >t 

rately  followed  in  any  given  latitude,  but  tiiere       i  m 

the  insect  hibernates  both  in  the  larva  state  m  1      roois        u 
puparium  state  underground.  According  to  Curtis,  \         HLj*  j 
doubtless^  hibernate  in  cracks  and  crevices.    Taso     1     -g  sta 
there  are  annually  tiiree  generations  in  Germany,         £at  boui 
flies  and  pup»  hibernate.    Our  first  acquaintance  wiiiu  this  in 
in  June,  1867,  when  Prof.  A.  K  Prentiss,  then  at  t      S     e  am 
ural  GoUege,  Lansing,  Mich.,  sent  us  specimens  of  t 
account  of  their  gnawing  and  excoriating  both  the  s       9        i 
cabbages,  and  thereby  doing  much  damage.    They  trv^i        mea  1 
21-25,  just  below  the  surfEice  of  the  ground,  to  pn  "'.         VIIL  j 

4,  h)  of  a  honey-yellow  color^some  lighter,  some  u         %     id  1 
flies  issued  June  29  onward.  We  have  since  (in  187o) 
not  only  working  in  the  normal  way  in  the  roots,  1  so      n 

the  stout  midribs  of  the  leaves.    From  June  8-io  quite  a 

the  perfect  flies  were  obtained. 

NATUSAL  ENEMIES. 

Bouch6  has  reared  the  parasitic  Alysia  fiMniwiaior  Panzer  i 
larvsB  of  several  Anthomyians,  but,  so  far  as  we  are  awate,  no 
parasites  have  been  reared  from  the  species  in  this  ooontiy.    1 
phylinid  beetle — AUochara  a/nthomyiw — ^has  been  bred  l^      #  x*  < 
Sprague,  at  Boston,  from  the  puparium  of  A.  brassiem  and  1 
him  as  a  true  parasite  {American  JSntoinoloffisty  Yol.  n. 
More  recently  Dr.  W.  S.  Barnard  {ibid..  Vol.  Ill,  p.  W)  v 

teresting  account  of  the  occurrence  of  this  species  at  Itoi       &»  x. 
he  gives  no  evidence  of  other  than  predaceous  habits       i 
idults. 
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BE3IED1ES. 

3ie  remedies  which  have  thus  far  been  proposed  may  be  summed 

as  follows : 

Mp  the  ix)ots,  as  the  young  cabbages  are  transplanted,  in  oil  or  lye 

idles.    (Bouche.) 

?all  up  and  remove  infested  plants  on  the  first  symptoms  of  insects 

tbe  roots.    Carry  them  away  and  bum  them  and  fill  up  the  hole  from 

they  were  removed  with  brine  or  lye  of  ashes.    (Curtis.) 

•xu  other  instances  where  the  maggots  have  made  great  havoc  with 

I  cabbages,  cauliflowers,  and  broccoli,  gardeners  have  collected  large 

ities  of  the  brown  pupae  from  the  roots  with  the  hope  of  checking 

ar  increase;  and  as  the  transformations  of  the  insect. are  in  rapid 

u,  it  must  have  a  good  effect."    (Curtis). 
ippiy  salt  to  the  field  at  the  rate  of  86  bushels  per  acre  and  mix 
1      ."face  4  inches  deep.    Also  water  the  plants  with  mixture  of  one 
soapsuds  to  one  gallon  of  gas- water.    Beware  of  fresh,  unrotted 
ore  J  use  none  that  is  not  thoroughly  rotted.    (Curtis.) 
powdered  tobacco  on  the  leaves  as  a  preventive. 
r.£.  Quinn,  in  his  Money  in  the  Garden,  states  that  lie  offered  $100 
a  remedy  for  the  maggot,  and  received  a  large  number  in  reply, 
which  gave  the  best  results  were,  dusting  the  roots  of  the  cab- 
with  fine  bone-dust,  and  the  application  of  one  teaspoonful  of 
3  shelMime  to  each  plant,  first  "removing  a  little  earth  from 
d  the  stem,  putting  on  the  lime,  and  then  replacing  the  soil.'' 
lenberg  gives  a  remedy  taken  from  the  Bulletin  de  la  Soci^t6 
Ede  des  Naturalistes  de  Moscou,  XVIII  (1855),  !No.  3,  which  is  to 
;er  coal  dust  around  the  roots  of  the  majority  of  the  plants  in  the 
leaving  here  and  there  a  plant  untouched.    The  files  in  laying 
(     ^8  avoid  the  spots  where  the  coal  dust  lies  and  seek  out  the 
2ted  plants,  which  will  thus  act  as  traps,  since  they  can  at  the 
ler  lime  be  pulled  up  and  the  maggots  and  pup86  at  the  roots  de- 
ed.   This  seems  to  us  the  most  rational  remedy  yet  proposed,  and 
) :    re  no  doubt  but  that  it  can  be  used  with  good  results.    Slaked  lime 
can  undoubtedly  be  substituted  for  the  coal  dust  (Kohlenpul- 
itioned  by  Taschenberg. 
m  10  veirtain  from  the  statement  of  European  observers  that  this  spe- 
idnters  largely  in  the  pupa  state,  therefore  late  fall  plowing  will 
%       tiid  preventive.    Since  it  seems  highly  probable  that  many 
vaB  also  hibernate,  the  pulling  up  and  bumiAg  of  the  stalks 
u      •!«,  after  the  cabbages  have  been  cut,  is  much  to  be  recommended. 
iu\     the  use  of  bisulphide  of  carbon  against  the  root-inhabiting  form 
the  vJ^rape  Phylloxera,  we  have  recommended  it  for  all  root-feeding 
,  and  that  it  is  satisfactory  against  this  Cabbage  Anthomyia  is 
by  the  experiments  of  Prof.  A.  J.  Cook  in  1880.*    A  small  hole 
bin  the  esurth  near  the  main  root  of  the  plant  by  forcing  in  a 
I         and  about  one-half  a  tea8iK)onfrd  of  the  liquid  is  poured  in, 
I    le  is  quickly  filled  in  with  earth,  which  is  pressed  down  with 
jji  every  case  the  insects  were  killed  without  injury  to  the 
In  the  use  of  this  substance  the  extreme  inflammability  of  its 
06  remembered,  and  where  much  of  it  has  to  be  used  in  the 
d  injector  should  be  obtained,  like  the  Gastine  injector  so 
for  the  purpose  in  France.    As  a  safer  and  simpler 
cvngly  recommend  the  kerosene  emulsion. 

*  American  MnUnMlogkif  Vol.  Ill,  p.  264. 
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THE  CABBAGE  OSOINIS. 

{Oscinis  braasicce  n.  sp.) 

Order  DipterA;  Family  OsoiNED-ffi. 

[Plate  Vin,  Fig.  6.] 

On  Jane  17, 187C,  we  noticed  that  in  the  vicinity  of  Saint  Loo 
tain  cabbage-leaves  were  mined  by  the  larvae  of  some  insect 
opening  the  mines,  however,  nothing  was  found  but  a  number  of  H 
opterous  pupae,  undoubtedly  of  parasites  upon  the  original  miner, 
days  later  the  mining  larva  was  found.  It  was  Dipterous,  pupat 
der  ground,  and  a  single  fly  was  bred  June  30.  Li  1882  (June  2 
same  insect  was  found  mining  cabbage-leaves  in  Georgetown, 
At  this  time  the  larvae  were  all  foil-grown  and  pupated  two  daye 
about  a  quarter  of  an  inch  under  the  surface  of  the  ground,  wh 
the  specimens  died.  The  mine  is  an  irregular  psJe  trail,  rangmj 
0.5"^™  to  2™™  in  diameter,  often  turned  on  itself  and  coalescing  t 
irregular  patches  and  with  dark  excrementitious  points.  The  m 
a  light  yellowish-green  maggot  with  black  mouth-parts. 

Although  this  insect  seems  rare  at  present,  it  may  at  any  ti 
come  suf&ciently  numerous  to  prove  injurious,  and  it  is  weU  to 
in  advance.  It  seems  closely  related  to  the  Glover  Oscinis  {Oscinu 
Burgess)  treated  in  the  Department  Beport  for  1879.  As  will 
from  the  above  notes,  we  have  no  knowledge  of  the  number  of  c 
but.  Judging  from  analogy,  there  are  probably  at  least  t^ree  annu 
erations,  and  the  insects  winter  underground  in  dieir  puparia. 

DSSCBIPTIVE. 

Oscinis  brassioje  n.  0p.»Clo8eIy  resembles  Oscinis  IfifoUi  Bnmas.  Diffen 
the  follo'vving  particulars :  The  eyes  are  narrowly  znatgined  with  black,  tbi 
at  apex  being  pronounced  and  wide.  The  souteUar  spots  are  nairow,  not  "^ 
in  trifoHU  Abdomen  yellow  only  on  venter,  not  mar^ned  witii  yellow, 
hind  tibie  pronouncedly  fuscous.  Third  and  fourth  wing-Teins  more  wid^  %ju 
than  in  trifoliu 

Described  from  1 9 ,  June  30,  1876,  Saint  Louis,  Mo. 

Xorva.— Lencth  of  fuU-grown  larva  4.19n"»^  width  of  penultimate  Joi&i 
Color  light  yellowish-ffreen.    fikin  nearly  smooth^  the  raised  junctures  of  1 
ments  each  marked  witn  from  6  to  12  transverse  lines  of  minute  granulati 
head  is  difficult  to  observe,  as  it  is  usually  withdrawn  with  the  protho 
into  the  meso-thoracic  joint.    It  is  pointed  anteriorly,  and  the  characte 
rake,  with  its  eight  teeth,  forming  the  mouth-parts,  is  plainly  seen  even  ** 
head  is  entirely  telescoped.    The  prothoracio  spiracles  are  mounted  on  shoi 
tubercles,  which  are.  proportionatelv  smaller  than  those  of  trtfolii.    The  an 
appears  very  bluntly  rounded,  not  sharply  and  obliquely  truncate  as  with  trij 
malvce.    The  anal  spiracles  are  mounted  on  long,  slender  papillce,  directed  ba( 
and  parallel  with  each  other.    The  penultimate  Joint  bears  four  very  stent, 
tubercles  directed  posteriorly,  two  of  which  are  subdorsal  and  two  sublater 
two  smaller,  sub  ventral  tubercles.    The  anal  joint  can  be  drawn  partially 
the  pre-anal,  and  when  its  protruding  papilla)  are  added  to  the  large  tubercle 
latter  joint  the  posterior  end  of  the  body  seems  to  fairly  bristle  wiui  points. 

Fuparium, — Length  2"^,  Broadly  oval  seen  in  dorsal  profile ;  convex  abc 
flattened  beloT]^  Color,  brown  when  living  and  nearly  white  after  the  fly  baa 
The  prothoracic  and  anal  spiracles  project  at  either  end,  but  are  not  io  piomi 
with  trifoHi.    The  skin  is  smooth^  and  but  ten  joints  show. 
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THte  EOCKY  MOUNTADT  LOCUST. 

{Caloptenus  s^yretus  XJhlor.) 

Order  Orthopteea;  Family  Acridid-^. 

This  omnivorous  insect  naturally  does  not  neglect  Cabbage  when  the 

»portanity  oilers,  and  we  have  mentioned  it  as  one  qf  the  food-plants 

t]      species  in  our  Seventh  Missouri  Keport.    For  a  full  account  of 

nsect  we  refer  the  reader  to  the  First  and  Second  Eiex)orts  of  the 
States  Entomological  Commission  and  to  our  last  three  Mis- 

i  xM3];)orts. 

SSSFUL  IHTRODUGTION  OF  A  PABA8ITE  OF  THE  IMFOBTED 

CABBAGE  WORM. 

In  (      last  Animal  Eeport,  while  speaking  of  the  parasites  of  the  Im- 

L  Oabbage  Worm  (Pieru  rapw)^  we  considered  the  question  of  the 

01      on  of  one  of  the  commoner  European  parasites,  viz.,  Apanteles 

imSj  Linn.,  recounting  our  former  efforts,  and  also  those  of  Mr. 

jjugger,  of  Baltimore,  to  introduce  and  colonize  it.    From  all  we 

a  from  the  letter  received  from  Mr.  Lugger,  his  effort  proved 

iftil.    We  now  have  the  pleasure  of  recording  the  successful 

odon  of  the  species  in  the  vicinity  of  Washington.    We  received 

bhe  past  winter  a  number  of  cocoons  from  Mr.  G.  O.  Bignell,  of 

ath,  Eng.,  a  portion  of  which  had  already  given  forth  the  i)erfect 

unt  a  large  number  of  which  still  contained  the  pupa.    The  flies 

to  come  out  during  the  ?arly  spring,  and  on  the  23d  of  April 

re  had  liberated  45  specimens  of  both  sexes  in  a  cabbage  field  at  the 

B^  Home.    We  also  left  instructions  to  have  others  liberated  from 

o  time,  as  they  issued,  after  our  departure  for  Europe,  and  finally, 

,  a  number  of  cocoons  were  placed  upon  one  particular  cabbage 

iti  with  no  small  degree  of  pleasure  that  during  the  fall,  upon  re- 
ig  the  same  cabbage  field  in  November,  two  masses  of  cocoons  were 
I,  with  the  shrunken  larvae  which  the  insects  had  preyed  on,  many 
fcway  from  those  deposited  in  May.  From  some  of  the  cocoons 
in  autumn  the  flies  were  obtained,  and  proved  to  be,  as  the  co- 
indicated  they  would,  the  very  same  Apanteles  glomeratus.    Thus 

ii  e  absolute  proof  of  the  successful  introduction  and  propagation 
jcies,  and  we  may  expect  to  hear  of  its  discovery  from  year  to 
H  points  more  and  more  remote  from  the  place  of  introduction. 


GENERAL  TRUTHS  IN  APPLIED  ENTOMOLOGY.* 

nt  and  Gentlemen  of  the  Georgia  State  Agricultural  Society: 

programme  I  am  booked  for  an  essay  on  "Insects  Destructive 

Agriculture.''    Your  worthy  secretary,  Mr.  Grier,  is  respon- 

title,  for  I  had  no  idea  what  it  was  to  be  till  the  circular 

on  the  very  day  of  my  departure  from  Washington.    In 

irered  February  12,  1884,  by  C.  V.  Riley,  before  the  Georgia  State 
at  ita  annual  meeting  in  Savannah. 
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the  mean  time,  in  pondering  the  question  what  to  present  to  you,  I  con- 
chided  it  were  better,  perhaps,  to  state  soiiie  g(»neral  tmths  of  nnivereal 
application  than  to  attemx)t  to  treat  of  the  ditferent  species  of  injurious 
insects,  which  the  members  of  this  society  must  be  interested  in— com- 
ing, as  they  do,  from  all  parts  of  a  State  with  such  vast  and  varied 
agricultural  interests.  Hence,  the  hasty  notes  which  I  shall  present  are 
not  worthy  to  be  called  an  essay,  and  if  they  must  have  a  title,  would 
better  reflect  some  "  General  Truths  in  Applied  Entomology."  It  will, 
however,  aflford  me  great  pleasure  at  the  close  to  give  more  specific  in- 
formation in  answer  to  any  questions  that  may  be  asked. 

Insects  play  a  most  iniportant  part  in  the  economy  of  nature.  Tlie 
average  townsman,  whose  knowledge  of  them  is  confined  to  certain 
lectnal  and  household  pests,  can  scarcely  appreciate  the  fact  or  hare 
any  other  feeling  than  repugnance  and  contempt  for  the  annoying  hexa- 
pods  of  his  acquaintance.  Yet,  as  •  scavengers,  as  poUiuizers  of  onr 
flowers  and  fruit^s,  or  as  food  for  other  animals,  they  not  only  vitally 
concern  man,  but,  philosophically  considered,  are  seen  to  be  essential 
to  his  very  existence. 

We  receive,  also,  some  direct  benefits  from  insects.    They  supply  ns 
with  the  sweetest  of  sweets,  our  very  best  inks  and  dyes,  and  our  finegt , 
robes  and  tai)ers,  to  say  nothing  of  various  acids,  lacs,  and  waxes; 
while  few,  who  have  not  studied  the  subject,  have  any  just  idea  of  the 
importance  of  insects  and  their  products  as  articles  of  human  diet. 

But  the  benefits,  whether  direct  or  indirect,  which  man  derives  ftwn 
insects,  must  always  appear  trifling  compared  to  the  injury  they  inflict 
on  our  agriculture. 

In  the  ptimitive  condition  of  the  country,  as  the  white  man  fonnditi 
insects,  doubtless,  took  their  proper  place  in  nature's  econonay,  and 
rarely  preponderated  in  any  direction*to  the  injury  of  the  wild  planti 
scattered,  for  the  most  part,  sparsely  throughout  their  range.  Ha^ 
mony  between  organisms,  in  the  sense  of  the  widest  inter-relation  and 
inter-dependence,  had  resulted  in  the  long  course  of  ages.  But  dvilised 
man  violated  this  primitive  harmony.  His  agriculture,  which  is  essflD* 
tially  the  encouragement  and  cultivation,  in  large  tractis,  of  one  speeieB 
of  plant  to  the  exclusion  of  others  which  he  denominates  weeds, 
gave  exceptional  facilities  for  the  multiplication  of  soeh  insects  tf 
naturally  fed  on  such  plants.  In  addition  to  this  inevitable  ixusneaee  oi 
species  thus  encouraged^  many  others  have  been  unwittingly  imported 
froiA  other  countries,  chiefly  through  the  instrumentality  of  oommeice 
with  those  countries ;  for  it  is  a  most  significant  fact  that  the  wont 
weeds  and  the  worst  insect  pests  of  American  agriculture  are  importa- 
tions from  Europe.  Thus,  in  addition  to  the  undue  increase  of  our  na- 
tive species,  as  above  noted,  we  have  to  contend  with  these  introdnccd 
foreigners,  and  it  is  no  wonder  that  Dr.  Fitch  declared  Ameiica  to  be 
the  land  of  insects,  for,  as  compared  to  Europe,  we  are  truly  bug-ridden* 

As  I  have  stated  (Encyclopaedia  Americana:  Agricnltuial  Ento- 
mology) :  ^'The  losses  occasioned  by  insects  iigurious  to  agricultoiein 
the  United  States,  are,  in  the  aggregate,  enormous,  and  have  bc^  vsr 
riously  estimated  at  from  $300,000,000  to  $400,000,000  annually.  K 
will  never  be  possible  to  fully  protect  our  crops  from  the  ravages  of  tto 
many  species  that  injuriously  affect  them;  but  it  is  the  akn  oftfeB 
economic  entomologist  to  prevent  as  much  of  the  loss  as  possible  and 
at  the  very  least  expense.  To  do  so  effectually,  the  chief  knowled^ 
required  is  of  an  entomological  nature,  t.  e.,  the  full  llfe-histoiy  and 
habits  of  the  different  species ;  and  this  implies  a  great  deal  of  dc^ 
ind  accurate  work  in  field  and  laboratory.    By  means  of  it  we  learn 
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toies  are  beneficial,  aDcl  which  injurious;  and  the  ability  to 
h  between  friend  and  foe  is  of  the  first  importance  in  coping 
atter,  for  it  is  a  notorioas  fact  that  the  farmer  often  does  more 
I  good  by  destroying  the  former  in  his  blind  efforts  to  save  his 

at  deal  has  been  written  and  published  of  late  yearef  on  the 
economic  entomology,  much  of  it,  however,  at  second  hand ; 
tunately,  the  original  workers  are  few.  That  comparatively 
^ess  has  hitherto  been  made,  is  due  to  this  last  fact,  as  well 
intricacies  and  complex  nature  of  the  subject.  The  economic 
^st,  to  do  effectual  work,  must  possess,  not  merely  a  knowl- 
le  particular  injurious  species,  and  its  habits,  with  which  he 
deal,  but  must  study  its  relations  to  wild  plants  as  well  as  to 
ular  cultivated  cix)ps  it  affects.  He  must  also  study  it  in  its 
to  other  animals.  Indeed,  its  whole  environment  must  be 
1,  especially  in  connection  with  the  farmelr's  wants,  the  nata- 
9  which  surround  it,  and  the  methods  of  culture  tiiat  most 
The  habits  of  birds,  the  nature  and  development  of  minute 
)rganisms,  such  as  fungi,  the  bearing  of  meteorology,  mus£  all 
ered,  and  yet,  with  the  knowledge  that  a  study  of  all  these 
mplies,  he  will  frequently  fail  of  practical  results  without  ex- 
and  mechanical  ingenuity.^ 

ier  writers  on  applied  entomology,  as  Peck,  Harris,  Pitch, 

d  Baron,  Glover,  did  good  work  in  unraveling  the  life  myste- 

urious  species,  and  framed  their  advice  to  the  cultivatoir  from 

>mographic  studies.    Mere  study  of  this  kind  alone,  however, 

tntial,  is  not  often  productive  of  those  important  practical  re- 

ih  follow  when  it  is  combined  wiUi  field  Work-  and  experiment 

bent  persons  and  upon  scientific  principles.    Many  of  the  rem- 

posed  and  recommended  in  the  agricultural  press  are  either 

or  else  based  on  misleading  empiricism,  and  economic  ento- 

s  a  science,  is  of  comparatively  recent  date. 

e-limit  of  this  paper  will  permit  but  the  briefest  reference,  by 

ustration,  to  some  of  the  means  alluded  to.    I  have  already 

the  prime  importance  of  a  knowledge  of  the  life-history  of  the 

be  dealt  with — a  knowledge  that  can  come  only  by  direct  and 

luctive  research  carried  on  sometimes  during  many  years;  for 

}Ct  exists,  in  the  course  of  its  development,  in  four  different 

ree  of  them  more  or  less  abruptly  marked  by  metamorphosis 

with  habit  and  environment  peculiar  to  it.    Thus  the  same 

%j  inhabit  earth,  air,  and  water  at  one  or  the  other  period  of 

^et  be  quite  incapable  of  a  change  of  environment  at  anyone 

:t  took  me  five  years,  with  a  number  of  observers  at  command, 

ely  settle  some  points  in  the  life-history  of  the  Cotton- worm 

fna.  Say),  and  with  all  the  resources  of  the  French  Govem- 

iiberal  premium,  its  superior  and  sub-commissions  appointed 

rpose  and  at  work  for  the  past  fifteen  years — there  is  much 

)oted  in  reference  to  the  Grape  Phylloxera.    You  have  all 

s  ii     ct,  and  perhaps  a  brief  statement  of  its  habits  will 

e  the  complicated  problems  with  which  the  economic 

en  has  to  deal.    I  quote  in  substance  l^rom  one  of  my 

• 

story  of  the  species  exhibits  to  us  no  less  than  five 

eggs.    1 .  The  regularly  ovoid  eggj  0.25™™  long  and 

r,  of  the  normal,  agamic,  and  apterous  female,  as  it 

roots.    2.  The  similar  but  somewhat  smaller  egg  of 
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tho  gall-inhabitiu^  mother.  S.  Tbo  Ibmalo  egg  from  the  winged  mother, 
rather  more  ellipticiil  and  0.4'"™  long  when  matured.  4.  The  male^gg 
from  same,  i  less  in  length  and  rather  stouter.  5.  The  imprepatod 
egg  0.32°*°^  long,  still  more  ellipsoidal  and  with  i^eeuliar  sculpture  and 
anal  point.  We  have  also  the  peculiar  spectacle  of  an  egg  from  the 
winged  mother  increasing  from  0.34'""»  (its  size  when  laid)  to  0.4""  (its 
size  just  before  hatching),  giving  birth  to  a  i)erfect  insect  0.4°»"loug, 
and  this  without  any  nourishment,  laying  an  egg  0.32""'  long.  A 
being  thus  born,  and  without  food  whatsoever,  lays  an  egg  very  neariy 
as  large  as  that  from  which  she  came. 

"  We  have,  further,  the  spectacle  of  an  underground  insect  posaess- 
ing  the  power  of  existence  even  wlien  confined  to  its  subterranean  re- 
tr^ts.  It  spreads  in  the  wingless  state  from  vine  to  vine,  and  from 
vineyard  to  vineyard,  when  these  are  adjacent,  either  through  passages 
in  the  ground  itself  or  over  the  surface ;  at  the  same  time  it  is  able  in 
the  winged  condition  to  migrate  to  much  more  distant  points." 

The  recent  advance  in  our  knowledge  of  the  life-history  and  habita 
of  ^ecies  has  been  great,  but  leaves  yet  an  immense  field  for  ftatore 
research. 

Insects  probably  outnumber  in  species  all  other  animals  combined, 
some  350,000  having  already  been  described,  and  fully  ns  many  moie 
remaining  yet  to  be  characterized.  The  proper  and  cunscieutioiiisduir 
acterizationof  a  genus  or  species  of  some  microscopic  creature  invdves 
as  much  labor  as  that  of  one  of  the  higher  animals.  Of  the  above  nnm- 
ber  a  goodly  proportion  are  injurious  to  cultivated  crops.  Lintuer  le- 
centiiy  records  no  less  than  17G  afioctiug  the  Apple. 

Of  insecticides  any  number  of  substances  have  been  recommended 
and  many  of  them  tried  witli  more  or  less  satisfaction.  Of  these  may 
be  mentioned  lime,  sulphur,  soot,  salt,  wood-ashes,  corrosive  sublimate, 
naphtha,  naphthaline,  turpentine,  alum,  carbolic  acid,  phenyle,  (^yanide 
of  potassium,  blue  vitriol,  ammonia,  alkalies,  benzine,  vinegar,  sol- 
phuric  acid,  quassia,  vitriol  (the  sulphate  of  copper),  hot  water,  to 
Most  of  these  may  be  successfully  used. for  specific  parpo8e8,eitlierdiyt 
in  liquid,  or  in  vapor ;  but  the  three  most  useful  insecticides  of  gmeral 
application  in  use  during  the  early  days  of  economic  entomology  in  t]u> 
country  and  up  to  within  a  few  years,  were  undoubtedly*  tobac^,  whits 
hellebore,  and  soap.  Tobacco- water  and  tobacco-smoke  have  long  been 
employed  against  Aphides  and  other  delicate  insects,  and  are  most  use- 
ful. A  quite  recent  advance  in  its  use  is  by  vaporizing.  The  vapor  (rf 
nicotine  is  most  eifectual  in  destroying  insects  wherever  it  can  be  oon- 
fincd,  as  in  greenhouses.  Thus  the  boiUng  of  tobacco  in  such  a  gieoi- 
house  is  as  eifectual  as  and  less  injurious  to  the  plants  than  tiie 
older  methods  of  syringing  a  decoction  or  of  fumigation  by  burning; 
while  ex])crience  by  Mr.  William  Saunders  at  the  Department  of  Afl* 
riculture  during  the  past  two  summers  shows  that  the  vapor  gradoallf 
arising  from  tobacco-stems  strewn  on  the  ground  and  regularly  moist- 
ened is  likewise  eliectual. 

White  hellebore,  cither  dry  or  in  liquid,  has  long  been  oneofttA 
most  satisiactory  insecticides  against  Tenthrediuid  larvse,  otlienriiie 
known  as  false-caterpillars,  of  which  the  Imported  Corrant^worm  {S^ 
mains  venMcosus)  is  a  familiar  type;  while  soap,  syringed  in  stitmg 
suds,  will  kill  some  soft-bodied  plant-destroyers,,  and  when  used  as  a 
])aint  on  the  trunks  of  trees  is  an  excellent  repellant  against  the  pa^ 
cuts  of  dili'erent  borers. 

Transcetfding  in  importance,  however,  any  of  these  older  insecti- 
cides are  the  three  now  most  commonly  used  because  mOBt  satisfactoiT' 


BEPORT  OP  THE  ENTOMOLOGIST.  327 

>:  (1)  arsenical  compoands,  (2)  x)etroleam,  and  (3)  pyrethrum. 
11  t  through  the  stomach,  and  are  -effectual  chietly  against 

wdiuu       insects;  the  second  and  third  act  by  contact,  and  are, 
efore,  uf  more  general  application,  attecting  both  mandibular  and 
itellate  species, 
iue  use  of  arsenic  as  an  insecticide  in  the  field  dates  firom  the  year 
71.   At  the  rate  of  50  grains  of  arseniate  of  soda  and  200  grains  of 
xtrine  dissolved  in  a  gallon  of  water,  and  this  diluted  at  the  rate  of 
out  an  ounce  to  ten  gallons  of  water,  it  furnishes  one  of  the  cheapest 
insecticides  at  command,  and  various  patented  combinations  of  it 
ve  been  extensively  sold  and  used.    Again,  one  pound  of  arsenic  and 
B  pound  of  sal-soda  boiled  in  one  gallon  of  water  till  the  arsenic  is 
isolved,  and  diluted  at  the  rate  of  one  quart  to  forty  gallons  of  Water, 
also  a  good  formula.    The  chief  merits  of  arsenic  are  cheapness  and 
ubOity.    Its  demerits  are  its  white  color,  which  makes  it  liable  to  be 
Btaken  for  harmless  substances  of  the  same  color,  and  its  tendency 
bam  the  plant.    Paris  green  or  Scheele's  green  has  been  more  ez- 
ely  used  than  any  other  arsenical  compound,  and  is,  on  the  whole, 
a  the  most  satisfactory  insecticides.    I  first  used  this  poison  against 
t  Colorado  Potato-beetle  {Doryphora  lO-lineata)  in  the  summer  of 
,  but  owing,  doubtless,  to  the  use  of  an  inferior  article,  reported  ad- 
y  upon  it.    (First  Beport  on  Insects  of  Missouri  for  1868,  p.  116.) 
orge  Liddle,  jr.,  of  Fairplay,  Wis.,  experimented  with  it  the  same  sum- 
and  with  one  part  of  the  green  to  two  of  flour,  found  it  eminently 
tory  (American  JSniomologistj  1,  p.  219),  and  from  the  time  he  an- 
ed  his  experience — May  25, 1869^in  the  Galena,  lU.,  OazetUj  ti^e 
became  rapidly  popular  against  the  Doryphora.    I  first  recom- 
ed  it  in  1872  for  the  Cotton-worm,  and  its  use  gradually  extended 
*  leaf-eating  insects,  until  hundreds  of  tons  have  been  sold  for 
dde  purposes  in  a  single  year.    It  is  used  dry  with  various  dilu- 
I,  US  ashes,  plaster,  flour,  &c.,  at  the  rate  of  one  p^  of  the  green 
pore)  to  twenty-five  up  to  one  hundred  parts  of  the  diluent.    Flour 
&  diluent  has  the  great  advantage  of  causing  greater  adhesiveness 
1  permanence.    In  liquid  suspension  Paris  green  can  be  osed  at  the 
3  of  one  pound  to  from  forty  up  to  one  hundred  gallons  of  water. 
)  liquid  should  be  kept  constantly  stirred,  and  a  Uttle  dextrine  or 
er  substance  added  to  give  adhesiveness  is  an  advantage. 
L  refuse  obtiuued  in  the  maQufactnre  of  aniline  dyes,  and  known  as 
on  purple,"  is  the  third  important  arsenical  compound  that  I 
I       ition  in  this  connection.   It  consists  of  lime,  arsenious  acid  and 
laceous  matter,  and  was  first  used  by  me  against  the  Gotton- 
ind  other  insects  in  1878,  and  more  fully  and  thoroughly  in  1879. 
with  diluents,  either  wet  or  dry,  in  tiie  same  manner  as  Paris 
while  for  some  insects  experience  has  shown  it  to  be  less  satis- 
7  than  Paris  green,  for  many  others  it  is  equally  effective,  and 
I  great  advantage  over  Paris  green  of  being  vastly  cheaper 
Be  cm  an  average  but  five  cents  against  sixty  cents  per  pound); 
ing  twice  the  ground,  weight  for  weight ;  of  being  more  sol- 
poisonous,  more  adhesive  and  permanent  in  its  effects,  and  of 
;ulor,  so  that  when  intelligently  used  it  is  in  all  ways  preferable, 
n,  in  its  vanous  forms,  has  long  been  recognized  as  one  of 
eotive  insecticides  in  our  possession,  idl  oily  substances 
alarly  deadly  to  insects.     Unfortunately,  tliey  are  also 
plants,  and  cue  of  the  problems  the  solution  of  which  I 
mind  for  many  years  has  been  t^eir  use  in  such  dilution 
insect  without  injury  to  tlie  plant.    Befined  kerosene 
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has  bccu  used  to  a  limited  degree,  by  forcible  attenoatioii  in  water  aod 
spray,  while  some  plants  withstand  doses  of  the  pure  oil-   But  the 
and  general  use  of  kerosene  for  the  purpose  under  consideration,  ( 
from  the  year  1880.    Of  the  various  substances  used  in  attempus 
emulsify  and  mix  kerosene  with  water,  none  are  more  satisfiEiGtoiy 
soap  and  milk,  both  being  everywhere  accessible  and  cheap.   Milki 
first  suggested  in  1880,  by  Dr.  W.  S.  Barnard,  while  carrying  on  w 
I)eriments  for  me  against  the  Cotton- worih,  and  subsequent  experiment 
especially  by  another  of  my  assistants,  Mr.  H.  G.  Hubbard,  has  i^iyei 
us  the  shupiest  and  most  satisfactory  method  of  making  the  € 
quickly  and  pennanently.    An  emulsion  resembling  butter  can  w 
duced  in  a  few  minutes  by  churning  with  a  force  pump  two  ]      \  o 
kerosene  and  one  part  of  sour  milk  in  a  pail.   The  liquids  shoniu  uea 
about  blood  heat.    This  emulsion  may  be  diluted  with  twelve  oi 
parts  of  water  to  one  part  of  emulsion,  thoroughly  mixed,  and  ]      v 
api)lied  with  the  force  pump,  a  spray  nozzle,  or  with  a  strong  j 
syringe.    The  strength  of  the  dilution  must  vary  according  w 
nature  of  the  insect  to  be  dealt  with,  as  well  as  to  the  natiue  of 
plant;  but,  finely  sprayed  in  twelve  parts  of  the  wat6r  to  one  of 
emulsion,  it  will  kill  most  insects  without  injury  to  the  plant  a: 
equally  good  emulsion  may  be  made  as  follows : 

Kerosene,  2  gallons ;  common  soap,  one-half  pound ;  water,  1  saUoi 

Heat  the  mixture  of  soap  and  water  and  add  it  boiling  hot 
the  kerosene.     Chum  the  mixture  by  means  of  a  force  pump 
spray  nozzle  for  five  or  ten  minutes.    The  emulsion,  if  perfect^  f<» 
cream,  which  thickens  on  cooling,  and  adheres  without  oiliness  tu 
surface  of  glass.    Dilute  with  cold  water  betbre  using,  to  the  ei 
which  experience  will  indicate  is  best. 

The  simplest  discoveries  are  often  the  most  valuable,  aod  thisi 
covery  of  so  simple  s^nd  available  a  means  of  diluting,  ad  lUn       u 
with  water  is  important  and  far-reaching  in  its  practical  apph 
It  were  foolish  to  detain  you  with  details  of  the  several  directi 
which  it  has  proved  of  great  benefit,  and  which  are  recorded  m 
recent  writings,  especially  in  the  reports  of  the  entomologist  of 
Department  of  Agriculture  for  1881-?82  and  1883,  and  in  Bulled 
and  2  of  the  Entoniological  Division  of  that  Department. 

Pyrethrum  rosmm^  a  plant  native  to  the  Asiatic  countries  south  of  tl 
Caucasus  Mountains,  and  Pyrethrum  cinerartcefoKumj  a  native  of  I 
matio,  have  long  been  known  to  possess  insecticide  properties, 
ally  in  the  powder  from  the  dried  and  pulverized  flowers.   The  pow< 
sold  under  various  names  by  druggists,  was  chiefly  used  against  1 
hold  i)ests,  however,  and  though  'Mr,  O.  Willemot,  as  earj^  as  l&o<, 
France,  and  Mr.  William  Saunders,  in  1879,  in  Canada,  tried  it  in  powd 
form  on  some  that  are  injurious  to  plants,  its  imi)ortance  as  a  fiddi 
secticide  did  not  appear  till  in  1880,  when,  in  prosecuting  tJie  work 
the  United  States  Entomological  Commission,  we  discoverel  th** 
could  be  used  in  liquid  solution.    During  the  winter  of  1880  add ! 
1  succeeded  in  importing  a  large  quantity  of  the  seed  of  both  s      i 
and  on  behalf  of  the  above  named  commission,  distributed  it  to  a  nu 
ber  of  corresi)ondents  in  various  parts  of  the  country  witili  a  view 
establishing  its  cultivation.    Since  then  large  quantities  have  been  d 
tributed  from  the  Department  of  Agriculture.    Both  si)ecie8  proved 
be  hardy  throughout  the  greater  portion  of  our  countiy,  and  Mr.  G. 
Milco,  of  Stockton,  Cal.,  has,  for  some  years,  cidtivated  cinerariaffoU\ 
(inite  extensively  at  great  profit,  the  product  being  sold  under  the  nai 
of ''  Buhach."    The  insecticide  property  dwells  in  a  volatile  oil-   It  ai 
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contact,  and  its  action  on  many  larvsB  is  marvelous^  the  small- 
ntity  in  time  paralyzing  and  ultimately  killing.  Its  influence 
pen  air  is  evanescent,  in  which  respect  it  is  far  inferior  to  the 

products;  but  being  perfectly  harmless  to  plants  it  can  fre- 
oe  used  on  vegetables  where  the  more  poisonous  substances 
«  dangerous.  Pyrethrum  is  supposed  to  have  no  effect  on  the 
mimals,  but  that  is  a  mistake,  as  my  own  recent  experience  is 
I  fumes  in  a  closed  room  have  a  toxic  influence,  intensifying  sleep 
ucing  stupor ;  while  the  experience  of  Prof.  A.  Graham  Bell, 
e  powder  copiously  rubbed  on  a  dog,  showed  that  the  animal 
le  sick  and  was  affected  in  the  locomotive  organs  very  much  as 
are.  The  wonderful  influence  of  this  powder  on  insects  has  led 
Bheve  that  it  might  pix)ve  useful  as  a  disinfectant  against  fevers 
ious  contagious  diseases  by  destroying  the  microzoa  and  other 
*ganisms,  or  germs  which  are  believed  to  produce  such  diseases, 
d  be  tried  for  that  purpose.  It  is  remarkable  that  these  two 
fall  the  many  known  species  of  the  genus  should  alone  possess 
cticide  property. 

[  insecticides  to  be  used  against  root-feeding  or  hypogean  in- 
aphthaline,  sulpho-carbonate  of  potassium,  and  bisulphide  of 
ure  the  chief.  Dr.  Ernst  Fischer,  in  a  recent  work,  has  shown 
phthaline  in  crystal  may  be  satisfactorily  used  under  ground, 
ng  by  slow  evaporation.  But  bisulphide  of  carbon  still  holds 
place  in  France  against  Phylloxera  vastatrix.  It  is  conveyed 
the  ground  at  the  rate  of  one-half  to  one  kilogram  per  vine  by 
iiyectors,  or  by  more  complicated  machinery,  drawn  by  horses. 
d  that  petroleum  emulsions  will  supersede  it  as  an  underground 
de,  and  prove  to  be  the  best  we  have,  cheapness,  safety,  and 
y  considered.  This  glance  at  the  chief  insecticides  now  in  use 
ivey  some  idea  of  the  recent  progress  in  this  direction,  but  will 
10  idea  of  the  far  greater  number  of  substances,  whether  drawn 
d  animal,  vegetal,  or  mineral  kingdom,  that  have  been  experi- 
with  and  found  wanting.    After  the  discovery  of  a  satisfactory 

e,  liowever,  various  important  problems  must  be  solved,  and, 

ly,  how  to  apply  it  fo  greatest  advantage,  having  safety  to 
I  stock,  harmlessness  to  plant,  and  economy,  in  mind.  The  so- 
f  these  points,  and  others  that  the  peculiar  habits  of  the  insect 
mtroUed  involve,  brings  us  to  the  question  of  mechanical  con- 

and  appliances ;  for  while  much  ingenuity  has  been  exhibited 
\mg  mechanical  means  of  directly  destroying  noxious  insects 
insecticides,  it  is  chiefly  in  the  proper  application  of  these  last 
3  greatest  mechanical  advances  have  been  made  botji  in  this 
and  in  Europe. 

again,  the  subject  is  so  vast  that  I  cannot  enter  into  details. 

L  form  some  idea  of  the  recent  activity  in  this  direction  by  glanc- 

figures  in  the  First  Report  of  the  United  States  Entomologi- 

sission  on  the  Eocky  Mountain  Locust,  my  bulletin  on  the  Cot- 

and  other  official  publications.    Perfection  here,  as  in  other 

chanical  appliances  that  aid  man's  progress  in  art  and  sci- 

ly  the  slow  outgrowth  of  tedious  trials.    However  brilliant 

ijieoretical  conception,  the  practical  details  are  almost  al- 

t  of  sheer  experiment  and  trial.    Failures  precede  sue- 

n      will  usually  follow  in  proportion  as  certain  principles 

covering  ])articular  needs  in  special  cases — ^principles 

bomologieal  studies. 
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It  will  already  have  been  gatbered,  from  what  has  preceded, tl 
chief  insecticides  are  applicable  in  liquid,  and  as  liquids  haveai 
vantage  over  ])ow(lers  in  lield  use,  instruments  for  atomizing  and 
tributing  liquids  constitute  the  most  important  part  of  insc 
machinery.  The  desiderata  in  a  spray-nozzle  are,  ready  regnlam 
the  volume  to  be  thrown ;  greatest  atomizing  power,  with  least  t«nd 
to  clog;  facility  of  cleansing  or  ready  separation  of  its  compc 
parts;  cheapness;  simplicity,  and  adjustability  to  any  angle. 

1  will  content  myself  with  exhibiting  one  which  meets,  i>erhaps, 
of  these  requirements  than  any  other  in  use,  and  which  works  ou  a 
principle  applicable  to  many  other  piu*poses  than  that  for  which  i1 
designed.  It  is  what  has  been  described  and  illustrated  in  my 
official  reports  as  the  eddy  or  cyclone  nozzle,  and  consists  of  a  i 
circular  chamber  with  two  fiat  sides,  one  of  them  screwed  on  so 
be  readily  removed.  Its  principal  feature  consists  in  the  inlet  thr 
which  the  liquid  is  forced  being  bored  tangentially  through  its  wa 
as  to  cause  a  rapid  whirling  or  centrifugal  motion  of  the  liquid  y 
issues  in  a  funnel-shape<l  spray  through  a  central  outlet  in  the  at 
able  cap.  The  breadth  or  height,  fineness  or  coarseness  of  the 
depends  on  certain  details  in  the  proportions  of  the  parts,  and  espet 
of  the  central  outlet.  The  nozzle  originated  at  Selma,  Ala.,  in  th 
of  1880,  while  I  was  in  the  field,  with  my  assistants,  working  at 
trivances  for  the  destruction  of  the  Cotton-worm.  In  a  discu; 
to  whether  liquid  forced  tangentiJally  into  such  a  chamber  wonia 
or  not,  Dr.  W.  S.  Barnard  took  the  affirmative  position,  and  exjie 
with  a  chamber  improvised  with  two  watch  cr^'StaJs,  in  whicj 
motion  of  the  liquid  could  be  observed,  proved  the  correctness  o 
theory.  The  linal  form  of  chamber  adopted  is  the  result  of  numlx 
experiments  carriid  on  by  Dr.  Barnard  in  my  work,  both  for  the  U 
States  Entomological  Gonimission  and  the  Department  of  Agrica 
and  the  different  phases  of  its  development  may  be  seen  by  the  va 
models  which  1  have  brought  for  your  inspection. 

Ladies  and  gentlemen,  1  thank  you  for  your  attention. 


KEROSENE  EMULSIONS. 

It  is  doubtful  if  in  the  history  of  economic  entomology  in  this 
try  so  great  an  impetus  has  been  given  to  the  destruction  of  insec 
jurious  to  vegetation  as  by  the  discovery  of  the  simple  metho 
emulsifying  kerosene,  which  we  first  made  public  in  1880,  and  ^ 
have  been  fully  set  forth  in  the  reports  and  bulletins  from  this  B 
since.    It  is  useful  against  many  plant-feeding  insects  which  ai 
affected  by  other  insecticides,  and  since  we  announced  its  value  a| 
underground  insects,  a  year  ago,  its  use  has  become  still  mor< 
eral.    It  is,  however,  against  the  scale-insects  injurious  to  the  0 
that  it  has  so  far  proved  most  satisfactory.    We  are,  therefore,  pi 
to  state  that  Mr.  Hubbard,  special  agent  of  the  Bureau  in  Flori( 
ports  that  success  has  everywhere  followed  its  judicious  use 
parts  of  that  State,  and  tluit  tlse  experience  of  another  year  wa 
what  he  has  heretofore  said  in  its  L)ehalf,  and  that  it  is  destined 
persede  all  other  insecticides  for  use  in  orange  groves  and  nurset 

Nevertheless,  former  warnings  against  the  use  of  mere  mixta 
imperfect  emulsions  of  coal-oil  and  milk  or  soap  solutions  need  n 
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It      mot  be  too  strongly  impressed  upon  all  who  nse  kerosene 
vk  1      ctidde^  that  it  can  be  considered  a  safe  remedy  only  when 
f  emalsified.    The  formula  for  the  kerosene  and  soap  emulsion, 
.  most  satisfactory  by  Mr.  Hubbard,  is  as  follows : 

M 2gallons=67   per   cent. 

mummA  toftp  or  whale-oil  soap i  pound  ?     oo  «^«  «^«4. 

^•ter : 1  gallon  i^^P®'^^^*- 

ft^  the  Bolntion  of  soap  and  add  it  boiling  hot  to  the  kerosene.  Chum  the  mix- 
bj  means  of  a  force  pump  and  spray-nozzle  for  five  or  ten  minutes.  The  emul- 
,  if  perfect,  forms  a  cream,  which  thickens  on  cooling,  and  should  adhere  without 
>€«to  the  surface  of  glass.  Dilute,  before  using,  one  part  of  the  emulsion  with 
ptrts  of  cold  water.  The  above  formula  gives  three  gallons  of  emulsion,  and 
when  diluted,  thirty  gallons  of  wash. 


!      kerosene  and  soaip  mixture^  especially  when  the  latter  is  warmed, 
18  upon  very  moderate  agitation,  an  apparent  union ;  but  the  mix- 
lii)  not  stable,  and  separates  on  standing  or  when  cooled  or  diluted 
addition  of  water.    A  proper  emulsion  of  kerosene  is  obtained 
m    a  violent  agitation.    It  is  formed,  not  gradually,  but  suddenly: 
li,  to  use  a  familiar  phrase,  "it  comes ^  like  butter.    The  time  re- 
in churning  depends  somewhat  upon  the  violence  of  the  agita- 
I      still  more  upon  the  temperature,  which,  however,  need  not  be 
aoove  blood  heat, 
wnen  obtained,  an  emulsion  of  kerosene  and  soap  is  known  by  the 
;  union  of  the  ingre<lients,  and  the  absence  of  oiliness,  so  that 
lid  clings  to  the  surface  of  glass  or  metal.    It  resembles  a  rich 
more  or  less  thickened  according  to  the  proportion  of  soap  used 
mixture. 

details  have  been  fully  set  forth  in  previous  reports,  but  it 

necessary  to  again  refer  to  them,  because,  while  the  value  of  the 

le  emulsions  as  insecticides  has  been  widely  acknowledged,  the 

Taut  point  of  thorough  emulsification  has  not  been  sumciently 

ized,  and  the  agricultural  press  of  the  country  in  the  discussion 

inis  new  application  of  an  old  remedy  have  very  generally  omitted 

w'^ntion  the  methods  by  which  a  perfect  emulsion  may  be  secured. 

I  in  a  horticultural  journal  of  wide  distribution  wq  find  the  fol- 

^nng:  "Mr.  B.  L.  Sturtevant,  director  of  the  experimental  farm  at 

a,  N".  Y.,  says  that  an  emuUionj  composed  of  one  ounce  of  common 

one  pint  of  kerosene  oil,  and  one  and  one-half  gallons  of  water, 

Unually  stirred  while  imng  to  prevent  tJie  oil  floating  on  the  sur- 

and  used  through  the  rose  of  a  water-pot,  will  destroy  all  worms 

cabbage)  that  get  thoroughly  wet  with  the  mixture,"  &c.    The 

which  are  our  own,  suflBciently  indicate  the  unstable  nature  of 

ftnre,  to  which  this  writer  wrongly  gives  the  name  emulsion. 

*     I     «r  of  another  State  institution,  having  become  a  discoverer 

of  diluting  kerosene  by  emulsification  with  milk,  shortly 

puulication  of  this  method,  repeatedly  recommended  a^ixture 

le  made  by  stirring  simply,  admitting,  however,  that  *Mf  to 

1^     r  extensively,  the  permanent  emulsion  might  be  more  con- 

r    a,  where  the  original  directions  for  making  a  good  emulsion 

widely  distributed,  and  where  the  remedy  itself  is  rapidly 

►  universal  use  among  truck  farmers,  as  w^l  as  orange  and 

jts,  there  is  still  need  of  greater  care  than  is  generally  given 

,:     ion  of  the  wash. 

lurming  a  stable  emulsion  is  due  in  most  cases  to  iusuflB- 

a  of  the  mixture.    The  emulsion  can  be  very  quickly  and 

ny  using  a  good  force  pump,  so  constructed  that  it  can  be 
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inserted  directly  into  the  liquid,  which  must  be  kept  in  constant  and 
violent  agitation  by  forcing  it  through  some  form  of  •spray-nozzle  h 
into  the  same  receptacle.  A  pump  otherwise  good  is  less  ad:  ui 
forming  an  emulsion  if,  instead  of  being  inserted  directly  into  pail, 
it  has  a  large  and  long  supply  tube,  in  passing  through  wiu  the 
liquids  are  comparatively  quiescent  and  consequently  have  a  tei  ; 
to  separate. 

Another  frequent  cause  of  failure  is  the  attempt  to  form  an  emulsioi] 
by  churning  together  a  small  quantity  of  kerosene  and  a  large  qaantit;^ 
of  diluent.  Only  a  very  unstable  union  can  be  effected  by  tiiis  means. 
The  very  essence  of  the  process  requires  that  the  oil  shall  be  broken 
down  by  driving  into  union  with  it  a  smaller,  or  at  most  an  equal 
quantity  of  the  emulsifying  solution,  after  which,  if  a  genuine  emnl 
sion  is  formed,  it  may  be  diluted  dd  libitum  with  water. 

During  the  past  year  a  few  cases  of  injury  to  orange  trees  from  keio 
sene  are  reported  by  Mr.  Hubbfuxl,  in  each  instance  arising  fromtbi 
use  of  unemulsiiied  oil  in  the  wash.  A  single  case,  which  came  imde 
his  observation,  will  serve  as  an  example  and  give  emphasis  to  wha 
we  have  said  in  regard  to  the  proper  method  of  mixing  the  insecticide 
He  reports  as  follows : 

^^A  grove  of  about  one  thousand  trees,  of  all  ages,  had  been  t^ 
sprayed  with  the  standard  mixture,  an  emulsion  containing  67 
cent,  of  oil,  diluted  ten  times,  with  beneficial  results  as  regards 
ing  insects,  and  without  injury  to  any  of  the  trees.    A  month  onir 
later  the  inside  branches  of  about  two  hundred  of  the  largest  tree 
of  bearing  age  were  given  a  third  application,  and  their  main  trank 
thoroughly  drenched  witii  the  liquid.    A  few  weeks  after  the  last  ap 
plication  four  of  the  trees  api>eared  to  have  been  injured,  and  upon  ei 
amination  more  or  less  of  the  bark  was  found  to  have  been  d(    ro; 
at  the  collar  of  the  tree.    The  dead  bark  still  retained  a  strong        « 
kerosene.    Two  of  these  trees  died,  and  two  are  now  in  proc<     oi  n 
covery. 

'<An  investigation  revealed  the  fact  that  at  the  last  spraying  the 
ing  of  the  wash  had  been  left  to  negro  field-hands,  who  hiad  di 
with  the  preliminary  process  of  emulsifying  the  oil,  and  merely      ^ 
the  ingredients  for  each  30  gallons  of  wash,  churning  the  whole  toge 
at  one  operation.    The  apparatus  used  was  a  large  force  pump  afii 
to  a  barrel  and  mounted  on  a  cart.    As  the  motion  of  the  cart  was : 
sufficient  to  keep  the  kerosene  in  suspension,  it  separated  and 
on  top  of  the  liquid  in  the  barrel.    Thu^  the  last  trees  sprayed  t 
mixing  each  fresh  barrel  of  wash  recQ^ved  nearly  pure  oil,  and  ^ 
severely  injured. 

"  It  should  be  remarked  that  the  trunks  of  the  trees  were  d 
shaded  by  low  and  spreading  branches,  which  obstraoted.a  firee  ci 
lation  of  air  and  probably  greatly  increased  the  severity  of  t      t 
ment  by  retarding  the  evaporation  of  the  oil  from  the  satura 
and  thickened  bark  at  the  base  of  the  trees.'' 

In  California  the  attempt  to  use  kerosene  oil  without  emulsift 
has  been  attended  with  disastrous  results  to  Northern  fimit  trees, 
cially  when  crude  or  unrefined  petroleum  was  used.*    This  pr 
accounts  for  the  prejudice  which  has  existed  against  the  use  of  c     < 
in  any  form,  ancT which  has  led  the  authorities  in  that  State  to 
mend  in  preference  the  most  heroic  remedies. 

*No  injury  to  orango  trees  from  the  application  of  refined  kerosene  in  any  fonnli 
been  reported,  as  far  as  we  are  aware. 
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.  ihe  <rfBcial  remedy,  promulgated  by  the  State  inspector  of  fruit 
pMB^eonsists  of  an  application  of  caustic  soda  lye,  1  pound  to  1  gallon 
if  wa^,  or  concentrated  lye  find  water  in  equal  parts.  This,  according 
toti^  official  report,  "  temporarily  burns  the  foliage  and  new  wood, 
hat  the  trees  afterward  made  new  growth.^    It  is  recommended  for 

Blication  only  in  winter,  when  deciduous  fruit  trees  are  dormant, 
sammer  use,  a  mild  application  of  whale-oil  soap  and  sulphur,  with 
tobaoco  decoction,  is  recommen|i||.    This  ^'  so  checks  the  ravages  of 
ttescale  as  to  prevent  its  sprea^b  other  trees  during  the  season,  and 
ia  some  cases  proves  an  entire  success  in  the  destruction  of  the  pest." 
Ikift  treatment  must  bo  followed  up  in  winter  with  the  scorching  op- 
plieation  of  lye  before  mentioned.* 
However,  a  reconsideration  of  the  respective  merits  of  lye  and  kero- 
I       es  may  soon  be  expected  on  the  part  of  Galifomian  fruit- 
D      re.    Dr.  F.  S.  Chapin,  the  chief  horticultural  officer,  seems  to 
greatly  modified  his  views,  formerly  hostile  to  the  use  of  kerosene. 
IB  a  recent  report,  although  still  advocating  lye  washes,  we  find  him 
diting  with  the  best  eftects  a  high  grade  of  kerosene,  applied  with 
I     tiy  atomizer.    Again,  he  condemns  as  injurious  a  wash  containing 
le  and  whale  oil ;  but  ffnally  declares :  "  On  the  whole,  crude 
un  cannot  be  recommended ;  kerosene  has  never  hurt  the  trees, 
destroyed  the  scale." 

while  tiie  lye  washes  appear  to  have  had  thorough  trial,  and 
1    }  altogether  satisfactory  results,  as  witness  the  following  com- 
'     ion  found  in  several  agricultural  papers  of  California : 
I  hear  of  much  ill-success  with  the  common  remedies  for  the  exter- 
on  of  the  scale  on  fruit  trees.    While  as  a  rule  scales  are  yet 
our  county,  still  wherever  it  has  made  its  appearance  the  hor- 
iQT      ;  have  failed  to  rid  themselves  of  the  pest  by  the  application 
omcial  remedies,  lye  and  whale-oil  soap.    •    •    ♦ 
ny  of  the  trees  sprayed  with  strong  caustics  had  died  at  the  same 
us  the  scale,  and  the  real  gain  has  only  l>een  in  preventing  the ' 
firom  further  spreading."! 

following  from  the  Pacific  Rural  Press  of  April  19, 1884,  is  a  good 

I         )  of  recent  experiments  with  insecticides  in  California : 

*A  nrst  1     d  crude  petroleum,  and  killed  about  thirty  peach,  cherry, 

[uond  trees,  or  about  one-half  of  the  trees  treated.    Two 

Huu  fifty  apple  and  pear  trees  were  injured,  but  none  died,  and 

9  appeared  upon  them  that  year.    The  next  year  I  used  Ameri- 

ye,  1  pound  to  two  gallons  of  water.    I  killed  the  scale,  but  it  cataie 

in  the  fall.    Last  year  t  experimented  with  lye  at  9<^,  12^,  lo^, 

i    p  chief  horticultural  officer  recommended  1  pound  of  lye  to  1 

water.    The  lye  burned  up  the  buds  of  the  Newtown  Pippin 

;lett  and  Exter  Beurre  pears,  and  I  had  little  fruit.    It 

uie  bark  also. 

120  lye  did  some  damage  to  the  buds ;  9^  killed  the  bugs,  but 

injure  the  buds.    I  treated  my  trees  in  December.    The  bugs 

d      lin  the  next  fall. 

r       I  have  been  using  what  I  call  improved  kerosene  butter, 

:  it  will  prove  a  specific  for  the  scale  bug."    The  writer  adds 

:  a  mixture  of  terosene,  sweet  milk,  water,  and  whale  oil. 

n     'espoudcut  of  the  same  paper  {Pacific  Rural  PresSy  Jan- 

)  writes  that  he  tried  strong  lye,  and  also  strong  soap,  1 

\  Press,  March  15, 1884 ;  also,  JVine  attd  Fruit  Grotver,  May,  1884,  voL 
in  Fre9no  Eepublican;  alBO^  San  Francisco  Maxhant,  February  l,  1884. 
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pouDcl  to  1  gallon,  adding  salphnr,  bat  has  ^^more  scales  tban  ever." 
He  wrote  to  parties  wLom  he  heanl  were  8uccessfal,  and  learned  tbit 
^'no  one  had  met  with  any  better  success."  One  man  used  2poaiidi 
American  concentrated  lye  to  1  gallon.  The  application  '^  killed  some 
of  the  small  limbs,  and  cracked  the  bark  on  the  trunks  of  the  largest 
trees,  and  on  some  of  those  trees  where  he  used  the  strong  solationhe 
finds  plenty  of  scale  bugs  yet."    He  had  expended  last  year  $900. 

No  one  can  doubt  that  such  poi||||fuUy  caustic  applications  as  the 
above  will  kill  scale  insects  if  proiijJHy  applied.  The  fact  that  any  in- 
sect escaped  an  application  of  2  pounds  concentrated  lye  to  1  galkm 
of  water  shows  that  the*  aid  of  a  good  spray-nozzle  is  quite  asimpw- 
tant  as  the  use  of  a  good  insecticide.  In  the  expenments  receded 
above,  had  use  been  made  of  the  ''cyclone"  or  "eddy  jet"  nozrie, de- 
scribed in  the  two  last  annual  reports  from  this  Bureau,  while  the  in- 
jury to  the  plant  might  not  have  been  less,  the  insects  at  least  wooU 
have  been  exterminated. 

Our  Galiibrnia  correspondence  shows  also,  as  we  foretold  would  be 
the  case,  that  the  kerot^ene  emulsion  is  making  headway  in  spito Of 
previous  prejudice. 


MISCELLANEOUS  INSECTS. 

THE  AMEEICAIT  CIMBEX. 

{Cimbex  americana  Leach.) 

Order  JIy:vienopetea;  Family  Tenthbbdhodjs. 

[Plate  V,  Fig.  1.] 

INJURY  TO  WULLOWS;  A  NEW  HABIT. 

During  the  latter  ])art  of  May  last,  Admiral  Ammen,  who  is  noted  in 
Washington  for  his  devotion  to  horticulture  and  arboriculture,  broofdtt 
us  specimens  of  this  large  saw-fly,  with  an  account  of  its'  ii\juries  tohii 
imported  willows,  not  as  usual  by  the  l{irva,but  by  the  gnawing  of  ftB 
perfect  tiy,  the  planta.tion  being  described  as  looking  as  if  a  fire  hid 
run  over  it,  or  as  if  it  had  suffered  by  a  severe  frost.  As  this  habit  wis 
new,  so  far  as  we  have  any  records,  and  as  nothing  was  known  of  thi 
mode  of  oviposition  in  the  species,  we  had  tlie  matter  investigatei 
The  tips  of  many  of  the  i)lants  were  found  to  be  dark-brown  and  dead; 
the  dried-up  portion  extended  2  to  4  inches  from  the  tip.  Upon  invH' 
tigatiou  it  was  plain  that  the  cause  of  the  trouble  was  a  very  fliwB  W 
deep  transverse  incision  just  below  the  dead  portion  of  the  willow,  tbi 
incision  often  extending  more  than  half  way  around  the  twig,  or  then 
being  a  number  of  smaller  incisions,  one  above  the  other.  (PI. V,  Fifr 
1,  h.)  All  these  incisions  were  so  narrow  that  they  could  hardly  he 
supposed  to  have  been  made  for  feeding  purposes;  but  in  many  in- 
stances a  number  of  larger  marks — usually  of  an  oblong  shape — wcrti 
visible,  and  looked  as  though  they  had  been  made  for  food. 

According  to  Admiral  Animen  this  injury  was  done  by  the  saw-flioi 
in  the  latter  part  of  May ;  but  on  the  5th  of  June  the  flies  had  for  tie 
most  part  disapx)eared,  and  Mr.  Schwarz,  who  made  examinatiou  after 
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re  for  Europe,  found,  at  that  date,  but  a  single  female, 

m     branch  of  about  5"™  in  diameter,  and  just  in  the  act  of  cut- 

ui  the  incisures  referred  to  above.    The  insect  worked  its 

J      in  a  very  slow  and  deliberate  manner^  and  made  but  little 

iray  m  cutting  during  the  three  or  four  minutes  he  watched  its 

ings.    Upon  examination  the  twig  was  found  to  contain  three 

ndsures,  each  reaching  more  than  half-way  around. 

THE  EGGS  AND  MODE  OF  OVIPOSITION, 

W]        r  or  not  the  cutting  of  the  tips  is  made  for  feeding  purposes, 

!     ovjuent  that  it  has  nothing  to  do  with  oviposition,  as  no  trace  oi 

;;8  could  be  found  either  on  the  dead  part  of  the  twig  or  in  the 

uiK  Dortion  just  beneath.    The  eggs  are  deposited  between  the  epi- 

and  parenchyma  of  the  leaf.    Wheti  looking  over  the  plants 

luove,  the  place  of  oviposition  is  hardly  perceptible,  appearing  as 

Fery  slight,  blister-like  swelling,  accompanied  on  one  side  by  a  faint 

dous  line,  but  otherwise  not  diiiering  in  color  from  the  rest  of  the 

vrn  the  underside,  however,  these  blisters  were  very  plainly  visible, 

much  paler  than  the  rest  of  the  leaf,  and  having,  in  the  more 

iuped  condition,  a  reddish  tinge.    These  blisters  closely  resemble 

of  other  saw-flies,  which  insert  their  eggs  in  leaves  and  are 

uly  nearly  circular  in  outline  (sometimes  nearly  oval),  and  distinctly 

tvated  above  the  general  surface  of  the  leaf,  though  otherwise  quijte 

t.  They  are  always  on  the  face  of  the  leaf,  usually  nearer  to  the  outer 

trgin  than  to  the  midrib,  never  on  or  near  the  midrib  and  rarely 

tending  across  one  of  the  side  ribs.     Their  number  varies  from 

B  to  nine  or  more  on  a  single  leaf.    Where  there  are  several  they  are 

ally  situated  in  a  longitudinal  row,  the  individual  blisters  being 

ilways  separated  by  the  intervening  side-ribs.    Sometimes  two 

^8  of  these  blisters  are  found  on  the  same  leaf.    The  place  of  inser- 

)f  the  ovipositor  is  always  plainly  Aisible,  as  a  nearly  straight  slit 

lly  closed)  of  ferruginous  or  brownish  color  at  or  near  that  edge 

blister  which  is  nearest  to  the  margin  of  the  leaf,  thus  indicating 

u,  while  ovipositing,  the  female  fly  grasps  the  edge  of  the  leaf  with 

forelegs.    (PL  V,  JFig.  1, a.) 

infested  with  eggs,  although  not  rare,  were  by  no  means  so 

h  as  should  have  been  expected  from  the  extent  of  the  injury 

by  the  imagos.    A  great  many  plants  (and  among  them  many 

uieir  tops  cut  ofl)  were  not  infested,  while  occasionally  a  plant 

be  found  with  four  or  Ave  infested  leaves,  mostly  about  the 

or  near  the  to])  of  the  plant. 

eggj  when  about  ready  to  hatch,  is  oblong-oval,  somewhat  flat- 

and  with  its  shell  so  thin  and  pliable  that  it  not  only  loses  its 

shape  by  the  slighest  pressure,  but  even  by  the  position  or 

its  of  the  embryo  larva  within.    The  shell  is  perfectly  hyaline, 

visible  sculpture  besides  some  fine,  irregular,  and  variable 

Its  surface  is  very  sticky.    At  an  earlier  stage  the  egg  is 

id  nearly  cylindrical.    Through  the  whitish  epiderpais  of  the 

shape  of  the  egg  is  always  readily  perceptible  as  a  trans- 

allel  or  nearly  parallel  to  the  margin  of  the  leaf)  object 

i^reen  color.     (PI.  V,  Fig.  1,  c.) 

larva,  after  hatching,  remains  for  some  time  within  the 
lElly  leaves  it  through  an  irregular  slit  at  the  middle  of  the 
4b  color  is  bluish-gray.    (PL  V,  Fig.  1,  d.) 
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The  recenily-excliKlecl  larvte  are  uniformly  curled  up  on 
side  of  the  leaf. 

Three  varieties  of  cultivated  willows  were  found  to  be  injured  by  tbe 
perfect  saw-fly,  while  egg-blisters  could  only  be  found  on  two  Tariietie8. 

REMEDIES. 

It  would  be  quite  practicable,  considering  the  small  area  to  be  pro- 
tected and  the  conspicuous  size  of  the  iusect  and  its  clumsy  movements, 
to  catch  the  peifect  flies  by  means  of  a  net;  but  the  application  ol ar- 
senical poisons  would  be  surer,  and  would  also  rid  the  willows  of  miDy 
other  enemies. 

The  most  numerous  and  most  dangerous  of  these  enemies  is,  beyond 
question,  the  Willow  Galeruca  {Oaleruca  decora  Say),  of  which  young 
larvae  and  images  were  met  with  everywhere  on  tiie  leaves.  Thedtttf- 
acter  of  its  injury  and  its  natural  history  do  not  appear  to  difRsrftoB* 
those  of  the  Imported  Elm  leaf-beetle  ( 6.  xanthomeUena),  Its  eggs  m% 
little  larger,  brighter  colored,  and  less  acuminate,  and  the  young  Iflns 
of  darker  color,  but  not  otherwise  different.  Full-grown  lairsB  weieoot 
found  early  in  June  and  only  a  few  egg-clusters.  "Sext  in  number  oomei 
Colaspis  tristis^  which  in  the  imago  state  preferably  feeds  upon  tbefoy 
young,  not  yet  fully  developed,  leaves.  Its  larva,  wbidi  no  dooUbtf 
subterranean  habits,  was  not  met  with,  and  it  probably  feeds  on  tlie 
roots  of  some  other  plant. 

THE  STEEAKED  COTTONWOOD  LBAF-BBBTLB. 

(Plagiodera  scriptaj  Fabr.) 

Order  Coleoptera  :  Family  CHEYSOMELiDiB. 

« 

[Plate  VIII;  Figs.  1,  2.] 

On  account  of  its  rapid  growth  and  great  hardiness,  as  well  as  ^ 
beauty  as  a  tree,  the  Cottonwood  (Populus  moniltfera)  Jbb  been  exts- 
sively  pfanted  throughout  the  treeless  portions  of  the  west  ItBlnMrt 
enemies  are  not  numerous,  but  two  of  them  are  extremely  destmctivti . 
and,  unless  measures  are  taken  to  avert  their  injury,  will  soom  nttb 
the  growing  of  this  tree  a  matter  of  difficulty.  The  first  of  tiie0e,tli0 
Cottonwood  Borer  (Saperda  calcarata  Say),  we  shall  not  treat  at  tkh 
time,  as  its  injuries  nave  not,  of  late,  been  comparable  with  thoseof  tM 
insect  which  forms  the  subject  of  this  article. 

DAMAGE  DONE  IN  1884. 

• 

During  the  past  season  the  Streaked  Cottonwood  Leaf-be 
done  great  damage  in  portions  of  Nebraska  and  Dakota.    Ap] 
in  enormous  numbers,  it  has  entirely  defoliated  many  thousands oi 
and  has  destroyed  many  plantations  of  young  saplings.    The  fithii 
country  over  which  it  has  been  particularly  injurious  has  been  a 
the  banks  of  the  Missouri  Eiver  in  Dakota,  as  far  west  as  its  jm 
with  the  Niobrara,  and  thence  down  through  Nebraska  to  the  I 
far  west  as  Daw  son  County.    As  a  sample  of  the  many  conunun 
which  have  been  received  during  the  summer  from  the  infested  i 
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Nliioe  the  following,  which  was  forwarded  fix>m  the  General 
uiBoe: 

Yankton,  Dak.,  June  2, 1684. 

w«rd  to  you  by  to-day's  mail  a  small  box  containing  a  number  of  bugs 

/esterday  on  the  oottonwood  groves  in  this  and  a^oining  counties. 

»  ..ere  first  noticed  daring  the  season  of  1883,  when  they  were  confined  to 

mufW  timber  claims  in  the  towns  97  and  98,  ranges  57,  Hutphinson  County,  Da- 

In  the  fall  of  1883  they  had  covered  quite  an  expanse  of  country,  and  from  all 

reports  came  of  the  destruction  of  planted  groves  by  these  bugs.    This  spring 

everybody  who  owns  a  timber-culture  claim  and  who  has  cafled  at  our  office 

•wd  destruction  of  trees,  and  w^e  therefore  yesterday  examined  into  it,  going 

vh  towns  95,  96,  97,  ranges  55,  56,  and  57,  and  found  a  condition  which  is  really 

Claimants  who  for  years  and  years  have  planted  their  trees,  and  had  now 

«    .  in  getting  a  good  growth  of  trees  growing,  have  to  stand  by  and  look  on  how 

IT  ofyears  is  destroyed  in  a  few  days.    Wherever  they  are  they  axe  by  the  mil- 

,      y  AAt  the  leaves,  and  it  only  takes  a  few  hours  to  finish  a  tree,  and  those  trees 

-  »<uo  1     ftcked  last  year  have  failed  to  grow  again  this  spring,    oo  far  thc^  have 

i  ]     uoipally  cottonwood  and  some  oox-elder.    We  womd  respectfolly  sug- 

fe  u        bugs  be  handed  to  some  expert  for  report  and  recommendation  as  to 

^  of  destroying  them.    There  ought  also  to  be  something  done  to  pio- 

«4wo  whose  trees  are  now  being  destroyed.    Most  of  the  timoer-claims  in 

11         d  have  been  taken  from  six  to  ten  years  ago,  and  nearly  every  claim- 

axva/  complied  with  laws,  at  least  we  counted  from  the  buffgy  while  on 

"u,  Jkj  thirty-six  different  groves,  presumably  all  timber-culture  claims, 

»  J"  has  been  complied  wit^  and  wnere  parties  would  now  be  entitled  to 

»      ^^       y  for  these  bugs.    There  ought  to  be  a  special  act  of  relief^  idlowing 

&  vo  miUce  proof,  as  to  replant,  and  to  commence  all  this  work  over  i^g^n 

s,  «4<7v%>8siuily  not  only  a  hardship, but  will,  in  a  good  many  cases, bean  impossi- 

the  time  within  which  proof  is  required  to  be  made  being  too  short. 

Very  respectfallyj 

ELLERMAN  &  PEEMILLEB. 

Bon.  CoMMissiONEB  General  Land  Office, 

Washington,  D.  C. 

S      ar  letters  to  this  were  received  from  many  points  in  the  region 
Bd. 

OTHER  FOOD-PLANTS  ATHD  FORMER  INJURIES. 

n  cies  has  long  been  known  to  feed  upon  the  leaves  of  the  dif- 

species  of  Willow,  bat  npon  those  trees  it  was  never  remarkably 

it  or  i^jorions.    Upon  several  of  the  species  of  Popolos  it  was 

loa     ,  but  its  great  liking  for  Cottonwood  seems  to  be  of  compor- 

reoent  acquirement.    In  speaking  of  this  change  of  habit  we 

I  as  follows,  in  the  New  Yorlc  Weekly  Tribune  for  October  9, 1878: 

interesting  feature  about  this  insect  to  the  forester,  however,  is 

ii  nas  of  late  years  acquired  an  especial  liking  for  tiie  Cottonwood. 

indeed,  become  a  most  grievous  pest  in  the  Prairie  States, 

die  Cottonwood  is  largely  grown  as  a  shade  and  ornament^  tree, 

foil  as  for  fuel.    We  have  been  surprised,  in  passing  through  Ean- 

1  Nebraska  more  particularly,  at  the  utter  devastation  which 

le     d  has  produced.    Vast  groves  have  been  destroyed  through 

it  defoliation.    I^ow,  the  Cottonwood  is  placed  by  botanists 

different  from  that  of  the  willows,  and  the  strangest  thing 

B       t  the  willows  are  not  injured  to  the  same  degree,  even  where 

Ilk  uie  neighborhood  of  the  injured  Cottonwood.    This  is  partly 

,  to  the  fact  that  the  Willow  does  not  suffer  so  much  from 

iocs  the  Cottonwood,  though  it  is  possible  that  a  sjiedal 

ding  race  of  the  species  has  been  of  late  years  developed 

where  the  tree  is  so  largely  planted.    Tliis  would  be 

w«9il-known  case  of  the  Apple-maggot  (Trypetawmanefta)^ 

Infesting  wild  haws  and  crabs  in  ail  part«  of  t£e  country. 
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has  only  taken  to  feeding  on  and  iijaring  ooltivated  apples  in  i 
the  New  England  States.'' 

This  last  conclusion  is  rendered  all  the  more  plausible  from  th( 
that,  so  far  as  known,  the  species  in  the  Eastern  States  is  confii 
Willow  and  does  not  attack  the  Cottonwood. 

NATURAL  HISTORY. 

The  perfect  beetles  winter  in  sheltered  localities.  In  the  sprii 
soon  as  the  cottonwoods  begin  to  leaf  out,  the  beetles  pair,  and  t 
males  begin  laying  their  eggs  (Plate  Ylll,  Fig.  1,  a,  h).  These  arei 
upon  the  young  leaves  in  dense  masses  of  fix)m  ten  to  a  hundred 
Each  egg  is  elongateoTal,  pale  yellowish-white  in  color,  raUiersof 
about  0.5°*'°  long.  The  larvte  (Fig.  1,  o,  d)  soon  hatch  and  develop 
rapidly.  At  first  they  are  black  in  color  and  gregarious  in  habit, ; 
tonizing  the  leaf  in  the  immediate  vicinity  of  the  egg-shells.  Wit 
sacceemng  molts  the  color  becomes  lighter  and  they  separate,  £b 
upon  leaves  at  some  distance  from  their  place  of  birth.  These  1 
like  those  of  othor  species  of  the  genus,  are  peculiar  for  emitting 
tlie  tipR  of  llie  tuberculous  spines,  with  which  they  are  fomid 
milky  liquid,  of  a  pungent,  but  not  altogether  disagreeable,  odor 
attaining  full  growth  tiiiey  transform  to  pupsB  upon  the  leaf,  fast 
their  hind  legs  to  the  leaf,  and  partially  throwing  off  the  last ! 
skin.  The  perfect  beetles  issue  soon  after.  There  are  at  least 
annual  giMierations,  and  probably  more,  as  the  development  of  ti 
sect  is  very  rapid.  Professor  Snow  states*  that  in  the  month  o 
gust  only  fifteen  days  are  occupied  from  the  hatching  point  to  th( 
ing  of  the  adult. 

REMEDIES. 

According  to  all  reports,  but  little  is  to  be  expected  from  the  ni 
enemies  of  this  species,  for  birds  do  not  seem  to  touch  it,  and,  wil 
single  exception  of  the  larvae  of  lady-birds,  we  have  neither  fouL 
heard  of  any  other  insect  enemies. 

Inasmuch  as  it  undergoes  all  of  its  transformations  upon  the  1 
it  is  not  susceptible  to  any  of  the  trapping  remedies  which  i 
against  the  quite  closely  alUed  Elm-leaf  beetle  (Oalemca xanth 
which  was  treated  of  in  our  last  annual  report  (pp.  169-170),  a 
larva  of  which  descends  to  the  ground  to  enter  the  pupa  state,   xi 
article,  however,  we  gave  in  detail  the  results  of  experiments  mad< 
the  arsenical  poisons,  London  purple  and  Paris  green,  and  these  i 
may  be  applied  with  certainty  to  the  case  of  the  Cottonwood  Leaf- 
under  consideration.    Premising  with  the  fact  that  while  equidly 
cious  in  destroying  the  beetle,  London  purple  seems  to  injure  tb 
less  than  Paris  green,  we  repeat,  for  the  benefit  of  the  Wi     em  i 
who  may  not  have  access  to  the  report  of  1883,  the  two  jm 
lating  to  the  preparation  of  the  poison  and  the  effects  of  tub  uiu 

Preparation  of  the  poison. — London  purple  (one-half  ponnd),  flonr  (3  qnart 
water  (barrel,  40  gallons)  were  mixed,  as  follows:  A  large  galvanized  iron  ft 
thirteen  quarts  capacity,  and  having  a  cross-septum  of  fine  wire  gauxe  such  as  is  i 
sieves,  also  having  vertical  sides,  and  a  rim  to  keep  it  from  rocking  on  the  bvi 
used.  About  three  quarts  of  cheap  flour  were  ])laced  i;i  the  funnel  and  waidied  t 
the  wire  gauze  by  water  poured  in.  The  flour  in  passing  through  is  finely  divid 
will  diffuse  in  the  water  without  appearing  in  lumiw.  The  floor  la  »  initabl*  i 
to  make  the  poison  adhesive.  The  London  purple  is  then  placed  upon  ti^e  gai 
w- ashed  in  by  the  remainder  of  the  water,  until  the.  barrel  is  fiUed«  In  other  i< 
flour  was  mixed  dry  with  the  poison  powder,  and  both  were  afterward  washec 

*  Observer  of  Nature,  Lawrence,  Kans.,  November  23, 1875* 
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I  good  reealtR.    It  is  thoacht  tbat  by  mixing  in  this  way  less  flour  will 

»>  ;  A  uaeo-eightliB  of  a  ponud  of  London  pnrple  to  one  barrel  or  water  may  bo 

»A  as  a  suitable  percentage.    Three-eighths  of  an  ounce  may  be  used  as  an  equiv- 

in  one  bucketfal  of  water.    The  amount  of  this  poison  was  reduced  to  one-fourth 

m  |J5iiDd  to  the  barrel  with  good  effect,  but  this  seems  to  be  the  minimum  quantity, 

-^  to  be  of  value  it  must  be  applied  in  favorable  weather  and  with  unusual  thorough- 

Wlth  one-half  or  three-fourths  of  a  pound  to  the  barrel,  about  the  maximum 

di  allowable  is  attained,  and  this  should  be  applied  only  as  an  extremely  fine 

ritbout  drenching  the  foliage. 

X       t8of  the  mixture,— The  flour  seems  to  keep  the  poison  from  taking  effect  on  the 

pMventing  to  some  extent  the  corrosive  ipjury  which  otherwise  obtains  when 

BOiaon  is  ooarsely  sprinkled  or  too  strong.    It  also  renders  the  poison  more  per- 

nt.    On  the  leaves,  especially  on  the  under  surfaces,  the  London  purple  and  flour 

^  seen  for  several  weeks  after  it  has  been  applied,  and  the  insect  is  not  only  de- 

:,  bnt  is  prevented  from  reappeailng,  at  least  for  a  long  period.    By  poisoning 

!>-  *  few  weeks  later,  the  iusect  is  deterred  with  greater  certainty  for  the  entire 

u    By  being  careful  to  administer  the  poison  before  tiie  inseot  has  worked,  and, 

o  ally  to  diffiue  the  spray  finely  but  not  m  largo  drops,  no  harm  worth  mention- 

^11  »^*/;rae  to  the^plant  from  the  proportion  of  poison  recommended.    The  new 

it  developed  after  the  first  poisoning,  was  protected  by  one-fourth  of  a 

vw  maa  barrel  in  1882.    From  midsummer  until  autumn  the  unpoisoned  half  of 

'ftOve  p      kined  denuded  of  foliage,  while  the  poisoned  half  retained  its  verdure. 

ittle  a,  then  appearing  in  tne  protectea  part  was  mostly  done  before  the 

/.    J      «  were  laid  abundantly  throughout  the  season.    Many  of  these 

iM.  tauu^^athy 1  failed  to  develop,  probably  because  they  were^isoned.    Many 

but  the  young  larva  soon  died.    The  eggs  were  seldom  deposited  on  the 

1       that  were  appearing  after  the  x>oison  was  applied,  but  were  attached  to 

^w        f^^  leaves,  and  here  the  larva  generally  got  the  poison  to  prevent.their  at- 

\  v^u  the  aftergrowth.    Still  the  young  leaves  oeoame  perforated  to  some  extent. 

wilts,  which  fly  from  tree  to  tree,  appeared  plentiful  without  much  intermp- 

JUEoni      ut  the  season,  and  often  several  could  be  seen  feeding  on  each  tree. 

uj'  of  these  may  have  become  x>oisoiied  before  depositing  the  eggs. 

•oncy  of  London  purple  being  established,  it  will  gonerafly  be  preferred  to 

i  acociiicals,  because  of  its  oheapneto,  better  diffbsibility,  visibility  on  the  foliage, 

u  All  the  effects  of  the  poisons  commonly  do  not  appear  decidedly  for  two  or  throe 

or  their  administration,  the  importance  of  the  preventive  method  of  poisoning 

««Mice  cannot  be  too  strongly  urged.    As  the  effect  is  slow  in  appearing,  impatient 

I  will  be  apt  to  repoison  on  the  second  or  third  day,  and  thus  put  on  enough  to 

•^4  plant  when  the  effect  does  come.    Much  depends  on  dryness  or  wetness  of 

ther ;  but  good  effects  may  be  expected  by  the  third  or  fourth  day. 

the  same  report  is  fignred  (Plate  YI)  a  simple  apparatus  whieb 

ised  to  good  effect  in  spraying  the  trees  and  which  was  explained 

il  in  the  text  (pp.  168, 169).   It  is  in  brief  a  barrel  pump  contain- 

rrer-bar,  attached  by  a  loop  to  the  swinging  end  of  the  pomp, 

1         by  its  oscillations  constantly  stirs  the  mixture.    The  barrel 

upon  a  skid  in  the  bottom  of  a  light  cart  in  which  it  is  drawn  from 

0  tree.   To  the  nose  of  the  pump  is  attached  a  long,  slender  rubber 

To  enable  the  operator  to  thrust  the  hose  up  among  the  branches 

tree,  it  is  run  through  a  long  bamboo  pole  the  septa  of  which 

oeen  burned  out  by  a  hot  iron  rod.    At  the  end  of  the  hose  is  a 

metellic  rod  to  which  one  of  the  cyclone  or  eddy-chambered  noz- 

las  been  attached. 

t     1      of  such  an  apparatus,  which  is  comparatively  inexpensive, 
1     ny  trees  can  be  thoroughly  sprayed  in  the  course  of  a  day. 
^  ^>ur8e  requires  labor  and  some  expensCi  but  the  result  can  be 
i  in  no  easier  way. 

PESOBIFTIVE. 

ready  given  the  general  appearance  of  the  egg,  and  the 

•readily  recognized  from  the  figures  (Plate  YIII,  Figs.  1,  d,  d, 

ically  indistinguishable  ^m  the  larva  of  the  closely 

a  lapponica  which  feeds  upon  Willow  at  the  North,  but 

latter  species  emits  the  inilky  fluid  more  U^^  «m4  h9A 
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perhaps  a  more  pungent  odor.  We  published  in  the  Americcm  EfKkh 
mologisfj  Yol.  Ill,  p.  160  (July,  1880),  a  detailed  description  of  the  lam, 
which  it  will  be  unnecessary  to  repeat  here. 

The  beetle  is  extremely  variable  in  its  coloration,  and  tt  may  not  be 
amiss  it  this  place  to  repeat  in  connection  with  Plate  YUI^  Fig.  2,  a,  &, 
c,  dj  6,  for  purposes  of  identification,  the  description  which  we  have 
given  {ibid,)  of  certain  of  the  more  marke^  varieties.  GombinatioDs, 
however,  in  many  degrees,  of  these  varieties  occor. 

a.  Typical.    Black,  with  a  tinge  of  blue ;  basal  joints  of  antenne  benealih,  thidnned 

thoraoic  margin  with  exception  of  a  emaU  roond  spot  at  the  middle,  elytra  with 
exception  of  sature  and  three  lines  of  interrupted  black  markings,  base  of  fe- 
mora and  part  of  tibiss,  and  sides  and  apex  of  abdomen,  testaceona  ydlow. 
(Common  West.) 

b.  Variati&ns  in  general  Coloration: 

1.  Base  of  antennsB,  head,  underside,  and  legs  of  the  same  yellowish  eolor  as  upper 

side.    (From  Texas.)  • 

a.  Thorax  testaceous-yellow,  or  more  reddish,  with  the  two  lateral  markiafis  and 

a  T-shaped  mark  on  the  disk  blackish. 
/3,  Thorax  entirely  testaceous-yellow. 

2.  Principle  color  above  and  beneath  blue :  legs  blue. 

y.  Sides  of  thorax  as  in  typical  form.    Elytra  with  faint  yellow  marking.  (Fhb' 

California.) 
(J.  Sides  of  thorax  as  in  typical  form.    Elytra  unioolorous  bine.   (FromCalifbndA.) 
e.  Entirely  blue,  except  a  narrow  lateral  yeUowish  marking  eaohaide  on  thelait 

abnominal  joint. 

c.  Variations  in  the  Markinye  of  the  Elytra : 

1.  Marked  with  black  as  follows :  the  suture ;  two,  more  or  less,  oval  spoti  neir 

the  base,  the  inner  of  which  is  nearer  to  the  suture  than  to  the  lateral  maiglB, 
and  the  outer  on  the  humerus ;  three  longitudinal  stri®  on  the  middle,  tbeia*. 
termediate  of  which  is  the  longest ;  submarginal  curved  stria  and  an  oval^ot 
between  the  latter  and  the  suture.    (Common  West.) 

2.  Additional  marks :  A  small  triangular  basal  spot  in  front  and  between  the  two 

Bubbasal  markings.    (Illinois.) 
a.  This  triangular  spot  is  sometimes  connected  with  the  hnmeral  spot    (Ciliftr* 

uia.) 
0,  Black  markings  become  wider  or  longer  and  then  often  confluent. 
y.  Markings  in  general  becoming  smaller,  either  all  of  them,  or  one  or  aevenlof 

them. 

THE  SOUTHEEN  BUFFALO  GNAT. 

{Simulium  sp.)* 

Order  DiPTEBA ;  Family  SiMULiDiB. 

[Plate  IX,  Figs.  1,  2,  3.] 

LOSSES  m  FOBMEB  YEABS. 

For  many  years  past  one  of  the  greatest  pests  the  stock-raiser  of  to 
South  and  West  has  had  to  contend  with  has  been  the  so-called  '*  Buf- 
falo Gnat."  This  insect  is  a  small  liy,  closely  related  to  the  well-kno^ 
'*  Black  Fly  "  of  the  Northwestern  woods.  At  certain  seasons  it  swanw 
in  immense  numbers,  and  by  its  poisonous  bite,  mnltiplied  a  thousaad* 
fold,  causes  great  destruction  amongst  sheep,  hogs,  i)oiiltry,  catfl«j 
horses,  and  mules.  In  1872  it  was  reported  that  the  loss  of  horses  in 
Crittenden  County,  Arkansas,  from  this  source,  exc<»eded  the  loss  firom 

*Tho  8pe(;ieB  concemod  in  the  damage  in  the  Southwest,  and  which  goes  bytb« 
uaiiio  of  '^Tlie  Bntlalo  Gnat,"  has  not,  so  far  as  wo  are  aware,  been  speoifioaUy  if^ 
minod.  The  only  specimens  we  have  seen  were  receiyed  from  Mr.  M.  H.  ThoinpiOlii<* 
Pccnn  Point)  Ark.,  and  these  were  so  mutilated  that  identification  was  impo«ib)^ 
Tha  ^ouns  iH  also  a  difficult  one  on  account  of  the  insuflScient  dLesoriptioiia  oxwdn' 
the  great  general  resemblance  of  the  species. 
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^    In  1874  the  loss  occasioned  by  the  gnat  in  one  county  in 
'.    nnessee  was  estimated  at  9500,000.1 

DAMAGE  DONE  BY  EX7R0PEAN  SPECIES. 

{         '-related  species  occur  in  Europe;  one  in  particular  has  been  ex- 

numerous  for  over  two  hundred  years,  in  Hungary,  particularly 

dcinity  of.  the  town  of  Kolumbacz.    Schoenbauer  published  in 

kon  this  insect.*    From  his  account  it  appears  that  the  pest  did 

every  year  in  the  same  degree,  and  that  rainy  weather  and 

diminished  their  numbers.  The  flies  appear  first  between 

nru  29U      id  30,  and  are  most  numerous  at  the  beginning  of  May. 

1      i,  a    Iter  from  the  rain  and  wind  in  the  caves  near  the  valley, 

Dover         walls  of  the  caves,  ad, well  as  the  interior  of  hollow 

t     c        I  of  stone  fences,  to  the  thickness  of  a  finger.    In 

I'^ij  ou  the  j>     li  oi  land  belonging  to  the  imperial  mining  institution, 

following  animals  were  killed  by  them:  20  horses,  32  foals,  60 

and  oxen,  71  calves,  130  hogs,  and  310  sheep.    Schoenbauer  wit- 

Oie  post-mortem  of  a  horse- killed  by  the  gnats,  and  upon  dissec- 

1        found  that  not  only  was  the  anus  entirely  filled  with  the  flies, 

X     genital  orifices,  tiie  nasal  passages,  and  the  bronchial  tube 

jx»  ramifications.    As  to  remedies,  he  states  that  it  is  customary  to 

re  t     n  away  by  smoke.   A  salve  which  he  recommends  very  highly 

nnting  the  cattle  is  prepared  as  follows :  Take  2  pounds  of  to- 

o      .ves  and  boil  in  20  pounds  of  water  until  half  is  boiled  away. 

Miction,  poured  from  the  leaves,  is  then  boiled  in  a  broad  vessel 

01  the  consistency  of  honey.    To  this  is  added  1  pound  old  lard 

naif  an  ounce  of  kerosene.   With  this  the  cattle  should  be  smeared 

third  d^y  on  their  tender  parts,  and  particularly  nose,  mouth, 

r      - 

from  the  time  of  Schonbauer  to  the  present  day  the  same  species  has 

its  appearance,  from  year  to  year,  in  varying  force,  in  that  region ; 

years  since  the  following  dispatch  was  forwiEirded  to  us  by  the 

it  of  State,  and  will  indicate  the  amount  of  damage  still  being 

Lbgation  of  tub  Unitbo  States, 

Vimna,  July  27, 1880. 

Some  months  ago  a  certaiD  yenomoos  fiy,  wbich  has  appeared  at  intervals, 

I  in  ona  or  two  swarms  from  a  certain  monntain  in  Hungary,  called  ColumbatZy 

« •      anded  into  the  agricultural  districts.    It  is  callad  the  fly  of  ColumbatZf  as  it 

rhere  found.  Its  haunt  there  is  reported  to  be  a  hole  or  cave  in  the  mount- 

^t        itnreserves  and  propagates  its  species.    From  this  habitation  it  issues, 

k  ulse  or  instinct  unknown,  to  attack  living  animals,  and  moves  in  a 

»v       11  like  the  ancient  migrating  tribes  of  destructive  warriors,  who  issued 

•^CuM  «:  forests  of  old  Germany  in  tne  time  of  Csosar.  Yet  their  physical  struot- 

deUcate  that  a  strong  rainfall  destroys  them  in  myriads  when  exposed  to 

ring  of  this  year  they  were  verv  destructive.    A  conception  of  the  losses 

-  may  be  formed  from  the  official  report  made  from  one  single  county  into 

descended — the  county  of  Hunyad.    There  were  destroved  by  them  in 

■e  tfais  year,  158  buffaloes,  186  oxen,  175  cows,  56  calves,  49  uieep,  118  horses, 

B<      .    In  one  instance  they  attacked  a  man  whose  neck  was  exposed,  and 

— .  in  danger  at  the  time  the  report  was  written. 

,  yotir  most  obedient  servant, 

JOHN  A.  KASSON. 

Commissioner  of  Agriculture,  1872,  p.  32. 

9t,  V.  I,  p.  2  (June,  1875). 

».  it.— Oeschichte  der  schadJichen  Eolumbatczer'Miikken  im  Bannat. 

^,  1795.    An  abstract  of  this  work,  by  Snellen  van  Yollenhoven, 

».«er  de  C'^^       ^atscher  Mug,"  was  published  in  Jaarb.  kgl.  ^sool. 

rdam.  1         pp.  129-135,  and  was  translated  into  German  by  Dr.  C. 

nog.  Zeituuff,  1860,  v.  21,  pp.  306-319. 
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Bat  little  progress  in  the  study  of  this  species  seems  to  1     e 
made  in  the  last  hundred  years.    Besides  the  Hungarian  i      t 
that  found  in  the  Southwestern  United  States,  we  may  mention 
species  of  this  genus  is  very  abundant  in  Lapland;  another  does 
damage  in  Brazil.    The ''  black  fly  "  of  the  north  woods  we  have  a 
mentioned ;  and,  lastly,  Mik  has  recently  given  an  account  of  8 
vexa/Mj  an  insect  of  similar  habits  found  in  Australia. 

EARLY  STAGES  OF  EUROPEAN  SPECIES. 

Schonbauer  first  discovered  that  the  early  stages  of  the  Odoni 
midge— egg,  larva,  and  pupa — ^were  passed  in  the  water,  and  onl; 
that  element  to  transform  to  the  perfect  insect    Some  time  aftem 
y erdat  *  and  Fries  t  published  the  transformations  of  SmuUum  Mfi 
The  larvsB  of  this  species  live  under  the  surface  of  the  water, 
stems  of  water-plants  of  the  genera  Phellandrium  and  8% 
larv8B  are  slender,  cylindrical,  and  fiimished  near  the  mouth  widi 
singular  flabelliform  appendages.    The  pup»  have,  on  each  side  o: 
front  of  the  thorax,  eight  long  filiform  appendages  arising  in 
The  posterior  part  of  the  body  is  indosea  in  a  semi-oval  cooov 
tached  to  the  plants.    The  fly  issues  below  the  sni&ce  of  the  wi^ 
rises  to  the  top  protected  by  a  fine  silky  covering  of  hairs. 

EARLY  STAGES  OF  AMERICAN   SPECIES. 

The  early  stages  of  several  of  the  American  species  have  been  s 
In  the  American  Entomologist  (Vol.  n,  p.  227,  June.  1870),  xm 
heading  <<The  Death-web  of  Young  Trout,"  we  described  the  lar 
pupa,  with  figures,  of  a  species  afterwards  described  by  us  as  i! 
fiaciddiwm  {ibid,,  p.  367).    These  larvse  were  said  by  Seth  Gi      i  u 
attached  to  stones  in  swift-running  water  and  to  spin  a  sili    i  H 
in  which  young  fish  became  entangled  and  killed.    This  sia 
created  much  excitement  among  fish-culturists  at  the  time,  and  i 
seemed  very  plausible.    It  was  contradicted,  however,  by  Sara  J 
Bride,  of  Mumford,  K.  Y.,  in  an  article  published  in  the  same  vol 
pp.  365-367  (December,  1870),  and  also  by  Fred.  Mather,  of  Bi 
Falls,  N.  Y.,  in  private  correspondence  with  us.    Mrs.  McBride  i 
that  the  perfect  flies  issued  about  the  1st  of  April^  and  the  Ist  of 
thereafter  the  larvae  were  ^ound  in  the  streams  in  great  nnmben 
a  general  rule  attached  to  water-plants  3  or  4  inches  below  the  su 
of  the  water.    Some  were  also  attached  to  stones  at  the  bottom, 
majority  were  fastened  to  green,  decaying  water-cress,  and  these 
green  in  color,  while  others  which  held  to  dead  forest  leaves  of  the 
vious  year's  growth,  which  had  become  entangled  with  the  cr 
brown.    From  this  fact  she  justly  argued  that  they  fi^l  on  ae 
vegetation.    There  was  a  succession  of  broods  throughout  the 
the  development  of  a  single  brood  occupying  about  two  months. 
flies  issuing  in  midsummer  were  smaller  than  those  developed  ii 
spring  and  fall,  although  no  difference  in  the  size  of  larvsD  and  ] 
was  i>erceptible. 

In  the  same  volume  (pp.  220-231)  Ostcn-Sacken  giveq  an  aocoa; 
an  undetermined  species  found  attached  to  rocks  and  plants  in  f 

*  Verdatf  G.-J, — Mdmoiro  pour  servir  li  I'liistoire  des  Simtil^e8,  genre  d'ir* 
I'ordre  dcs  Dipt^res,  etc.    Isaturwiss.  Auzoig.  d.  allg.  soliweiz.  GesellMh.,  1 
No.  9,  pp.  65-70. 

\  Fries,  B,  F. — Obscrvabionos  entomologiciP.    Resp.    LiUevalk,  Pan  I.  (I 
Stockholm,  1824.    8<=.    Reprint,  Thongs  Archiv,  1830,  v.  II,  2.  p.  €9-rj, 

t  Several  Hpecies  of  Slum  are  fuuud  iu  this  couutry,  aod  are  kaown  as  "^ 
parsnips.'' 
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in     reams  in  the  vicinity  of  Washington.    This  article  contains 

[     I    le  review  of  previous  writings  on  the  subject,  and  is  illos- 

wiui  figures  taken  from  Verdat. 

tp  rne  American  Entomologist  (Vol.  Ill,  pp.  191-193,  August,  1880) 

S.  Barnard  described  the  stages,  wiUi  figures  of  the  eggs,  of  a 

common  in  the  mountain  streams  around  Ithaca,  N.  x.    The 

B  were  found  on  the  rocks  on  the  banks  a  few  inches  above  the  sur- 

d  of  the  water;  the  newly-hatched  larvte  were  just  at  the  surfoce, 

1  from  this  point  there  was  a  regular  gradation  in  the  size  of  the 

inrfe  down  into  the  stream.    The  eggs  were  found  abundantly  on  the 

)f  June. 

Au  the  Proceedings  of  the  Boston  Society  of  Natural  History  for  Jan- 

•  1880,  Dr.  Hagen  described  Simulium  pictipes^  a  remarkably  large 

B,  the  larvse  and  pupsB  of  which  were  found  in  the  rapids  of  the 

^  Dable  Biver^  Adirondack  Mountains,  and  in  mentioning  the  fiMt  in 

(      rican  Naturalist  for  April,  1881,  we  stated  that  the  larvce  and 

01  presumably  the  same  species  were  found  by  Messrs.  Hubbard 

dchwarz  in  the  rapids  of  the  Michipicoten  Biver,  north  shore  of 

\MK%  Superior.    The  larvse  were  there  fou^d  to  have  tJie  peculiaritv  of 

g  in  long  strings,  attached  to  each  other  by  silken  threads,  while 

pupce,  found  in  the  quieter  pools  close  by,  resembled  clusters  of 

ml* 

The  history  of  the  early  stages  of  the  ^'BufiUo  Onat"  of  the  South- 
has  never  been  made  out,  but  a  good  idea  of  the  probable  appear- 
of  the  larvie  and  pupae  and  of  their  probable  habits  will  have  oeen 
I  from  what  precedes,  and  from  the  figures  fPl.  IX,  Figs.  1,  2,  3), 
we  hope  soon  to  hear  from  observers  in  the  South  and  West  that 
ife-history  of  the  species  is  thorou^ly  understood. 

BEGENT  BAVAGES. 

!      '^  Buffalo  Onat "  hasbeen  especially  injurious  since  the  Mississippi 
I  of  1881  and  1882.    In  1882  the  papers  contained  many  notices  of 
lamage  similar  to  the  following,  which  we  clip  from  the  American 
A  BtMetin  of  June  22, 1882 : 

Buffalo  Gnat  has  appeared  this  spring  in  immense  numbers  in 

n  Kansas,  Western  Tennessee,  and  Western  Mississippi,  and  the 

1(     ruction  of  cattle,  horses,  and  mules  caused  by  it  has  added  to 

of  the  inhabitants  of  those  sections  of  the  country  caused 

Jie  luiprecedented  floods." 

)Jocalities  along  the  Mississippi  Biver,  in  Arkansas,  also  suffered 
reiy  in  1882,  as  the  following  communication  from  Mr.  M.  H.  Thomp- 
of  Pecan  Point,  Ark.^  under  date  of  March  21, 1882,  will  show : 

>dAv  I  send  you  by  mail  a  specimen  of  gnat  called  tlio  **  Buffalo  Gnat/'    Tbey 

r     .  the  first  spring  days.    This  season  they  are  here  in  countless  miUions,  more 

^      ever  known.    They  kill  work-stock  in  a  few  hours ;  many  have  already  died 

vfliects  of  their  bite.    We  lost  in  one  day  last  week  three  mules.    Generally 

he  kept  off  by  applying  fish  oil  on  the  horse.    This  season  it  is  of  no  ayaif, 

J  remedy  is  to  put  the  horse  in  the  stable,  when  they  at  once  leave  him, 

iw  »i  be  from  the  smell  of  ammonia  in  the  stables.    No  planter  here  on  the 

44         can  plant  now  on  account  of  them.    They  are  supposed  to  remain  until 

I,  f^luch  drives  them  away.    *    *    *    Horses  bitten  by  them  sweUandact 

arded  the  statement  that  these  were  the  immature  forms  of  the  cele- 

fly"  of  the  Lake  Superior  region ;  but  Dr.  Hagen,  in  comparison  of 

.aeee  larvie  and  pupie  received  fn>m  Mr.  Hubbard,  with  similar  staeas 

remarked  (Canadian  Eniomologut^  Vol.  XIll,  pp.  150, 151)  that  while  the 

m  did  not  differ  materially,  ima||jines  from  Lake  Superior  (not  raised 

--^m     »d  bv  Mr.  Hubbard)  differed  Irom  8,  piotipes  in  their  much  smaller 

0«Mor  of  thelegs. 
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▼ery  muoh  as  though  snfferine  from  colic,  and  die  in  a  few  honza.  Whiskj  it  Mid 
to  be  an  antidote.  *  •  *  when  they  first  appear  they  are  mnch  larger  than  wtea 
they  have  remained  a  few  weeks,  and  when  they  first  appear  are  more  deai&y  totba 
stock.  «  •  •  They  are  worst  during  seasons  like  tne  present— a  big  overflow  d 
the  Mississippi  Biyer. 

Daring  the  present  year  (1884)  the  ravages  of  these  gnats  iu  portiona 
of  Louisiana  and  Mississippi  seem  to  have  been  worse  than  ever  before. 
The  following  is  a  sample  of  several  commonicatlons  which  we  have  re- 
ceived on  the  subject : 

MoXROE,  La.,  April  IC,  liS4. 

Dear  Sir:  I  beg  leave  to  address  yon  on  the  subject  of  the  jj^reatest  pest  that  bis 
ever  afflicted  this  country— the  Buffalo  Gnats.  I  do  not  think  the  Department  of  Ag- 
riculture at  Washington  or  the  public  at  larse  Ailly  appreciate  the  fearfal  deitne* 
tiveness  of  this  plague.  The  loss  and  suffenng  caused  by  it  every  year  sze  tenible. 
To  my  mind  these  abominable  ffnats  cause  more  injury  than  the  grasshoppers,  oab- 
bage-wormsy  cotton -worms,  phylloxera,  and  other  insects  to  which  you  have  devoted 
to  much  profound  and  usefal  investigation.  These  latter  affect  vegetation,  while  the 
gnats  destroy  animal  life,  and,  unless  checked  by  some  better  preventive  or  noedj 
than  any  known  or  used  at  present^  they  wiU  render  farming  or  even  living  iiqKMif 
ble  in  a  large  and  fertile  section  ot  the  United  States.  They  get  larger,  mureuoiiMr 
ous,  and  more  ravenous  every  year.  Hogs,  poultry,  and  cattle  die  in  |^at  uamben, 
and  what  survive  are  reduced  and  poisonea  so  that  they  axe  a  long  time  recoreriig 
from  the  affliction.  The  mules  and  horses  die  spite  of  all  precautions.  Tliis  yeir 
those  gnats  have  for  the  first  time  been  as  bad  at  night  as  in  the  dav-time.  TbafSi 
the  entire  atmosphere  like  an  immense  swarm  of  bees,  seeming  to  burst  forth  ftom 
the  whole  surface  of  the  earth.  The  flies  that  plagued  Egypt  could  not  have  hen 
worse.  The  worry  and  pain  of  the  poor  brutes  is  norrible,  and  humanity  demanditinl 
some  relief  should  be  invented. 

We  use  smokes  and  oils  of  various  kinds,  but  these  remedies  are  inadequate,  notonlj 
for  work-stock,  but  for  cattle  which  run  at  lan;e. 

The  ffuats  are  not  entirely  due  to  overflow,  for  they  infest  portions  of  the  coimtiy 
where  there  is  no  overflow,  and  I  am  satisfied  in  a  few  years  they  wlU  spread  orerW 
whole  South  and  West. 

Is  there  not  something  which  could  be  fed  to  stock  that  would  make  their  hleod 

Eoisonous  to  the  gnats  f    Or  could  the  parents  which  breed  these  pests  be  destrqjed 
y  an^  means  t 

Hoping  that  yon  may  thoroughly  investigate  this  subject,  I  remain. 
Very  respectfully, 

▲.  A.  6UKBT. 


Prof.  C.  V.  Riley, 

United  States  Entomologist, 


REMEDIES. 


Smudges, — The  good  effects  of  a  smndge,  or  thick  smoke,  in  keeping 
off  the  gnats  have  long  been  known.  This  method  is  in  use  at  the  Boath 
at  the  present  time,  and  also  in  Hnngary.  The  customary  method  io 
Hungary  is  simply  described  by  Kollar  as  follows :  ' 

<<For  this  purpose  they  (the  inhabitants)  collect  large  and  longisli 
heaps  of  straw,  hay,  foliage,  dry  dung,  &c.,  both  near  their  houses  dxA 
also  in  the  pastures.  A  brand  is  put  in  the  middle  and  the  heap.begii^ 
to  bum  slowly  and  causes  thick  smoke,  which  prevents  the  apprcACh 
of  the  gnats.  The  cattle  there,  which  know  the  effect  of  the  smoke,  fly 
eagerly  to  the  smoke-heap  as  soon  as  they  perceive  a  doudof  gnats,  oij 
when  these  gnats  annoy  them  greatly,  lay  themselves  down  by  the 
heap,  and  always  on  that  side  of  it  to  which  the  smoke  will  be  drireo 
by  the  wind  or  current  of  air." 

It  will  be  unnecessary  to  elaborate  upon  this  subject,  as  it  is  a  remedj 
which  is  well  understood  wherever  these  insects  abound. 

Body  applicationa, — We  have  already  given,  under  the  caption  ^'I 
age  done  by  European  species,"  the  salve  recommended  by  B 
bauer  for  the  purpose  of  anointing  the  animals  to  keep  away 
gnats.    This,  however,  is  tedious  in  its  preparation,  and,  firom  its  c 
sistency,  diffL(nilt  to  apply  with  rapidity.    The  use  of  oil  of  tar,  by 
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of  Hudson's  Bay  Gompanyy  against  tdie  ^< black  fly"  of  tdie 

fo      and  the. fact  that  long  experience  has  shown  it  to  be 

inyroyal  or  any  of  the  common  prophylactics^  suggests 

■         ^     \a  ei     Y  applied  wash  which  we  have  for  several  years 

d  to  our  correspondents.    A  qoantity  of  coal-tar  is  placed 

u     0     if  a  large  shallow  receptacle  of  some  sort,  and  a  small 

'  of  uii  of  tar,  or  oil  of  turpentine,  or  any  simflar  material,  is 

in.    The  .receptacle  is  then  filled  with  water,  which  is  left  stand- 

lor  several  days  until  well  impregnated  with  the  odor.    The  ani- 

are  then  washed  with  this  water  as  often  as  seems  to  be  neces- 

.   A  number  of  other  washes  have  been  recommended  and  are  in 

but  this  seems  to  be  the  most  satisfactory. 

ii««-:-These  smudges  and  washes  are  simply  preventive  in 
vtia]      "j&Tj  and  by  their  use  the  numbers  of  the  insects  are  not 
ked  in  lihe  slightest  degree.    This  article  can  only  be  considered  as 
r  to  a  more  ext^ded  investigation  either  by  this  Bureau  or 
w      pen    Qs  directly  interested.    It  places  before  the  latter  all  the 
B  concerning  the  life-history  of  allied  species,  and  is  intended 
lines  of  investigation  which  should  be  followed  up. 
in  I     descriptions  and  figures  already  given  it  ought  not  to  be 
I;  tu     id  the  larvsd  and  pupsB  of  the  Southern  Buffido  Onat  and 
inrediug  places.    It  seems  unlikely  to  us  that  it  breeds  in  the  Mis- 
pi  Biver  itself,  but  rather  in  the  smaller  tributary  streams,  in  the 
>west  and  swil'test  water.    Such  breeding-places  once  ascertained, 
it  not  to  be  difficult  to  kill  the  insect  in  its  earlier  stages  on  a 
K  by  the  introduction  of  some  poisonous  substance,  even  at 

p         of  the  food-fifilies.     If  it  should  be  found,  on  tiie  other 
as  10  not  impossible,  that  the  larvsB  live  attached  to  the  stems  of 
rater  plants  in  the  Mississippi  itself,  attempts  to  prevent  the  mtdti- 
m  of  the  species  will  have  to  be  abandoned  as  impracticable. 
11  wsems  to  be  a  fact,  firom  the  evidence  of  European  writers,  that  the 
z  fly  swarms  during  bad  weather  in  tiie  mountain  caves^  in 
r  ijees,  and  in  other  similar  sheltered  places.    Such  swarming 
should  be  searched  for  with  a  view  of  destroying  the  inseoto  en 
when  found, 
jszperiments  should  also  be  made  with  a  view  of  trappings  the  gnats. 
il      .  be  ascertained  that  they  are  attracted  by  fires  or  by  any  food 
ce. 

suggestions  are  simply  thrown  out  as  possibilities,  which  ftiture 
y  will  have  to  prove  or  dispr6v§. 

THE  ANGOUMOIS  GEAIN-MOTH. 

iOelechia  cerealellaj  Oil  v.) 
t  Order  Lepidoptera ;  Family  Tini:id.is. 

[Plate  VI,  Figs.  2,  3.] 

PAST  mSTOEY  AND  DISTEEBUTION. 

H    ant  iasect  at  the  South  to-day  is  the  so-called  Angou- 

n.    It  abounds  in  the  Southern  corn-fields  and  granaries 

Dfi:  extent ;  but  as  we  go  Korth  its  numbers  lessen  and  its 

It  is  difficult  to  give  its  native  home  with  certainty, 

iiuiies  are  that  it  was  originally  a  South  European  insect. 
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It  has  been  known  in  this  country  since  1728,  and  was  probably  Into 
dueed  by  the  early  settlers  of  Virginia  and  the  Garolinas.  Ko  inseotk 
more  easily  carried  from  one  country  to  another,  as  it  will  breed  Dor 
years  withonr.  intermission  in  a  bottle  of  grain  kept  as  a  sampley  or  wDl . 
remain  unsuspected  in  kernels  in  parcels  of  seed. 

Its  i>opnlarname — ^^Angoumois  Moth  " — ^is  derived  ftom  fhelJBetait 
it  has  long  been  vei-y  destructive  in  the  province  of  AngotunoiB^FniMe^ 
where  it  is  said  by  Dr.  Herpin  to  have  made  its  first  appearance  aboat 
1750.  Duhamel,  in  1762,  seems  first  to  have  made  use  of  tike  tm 
'^Pinsecte  de  I'Angoumois,"  and  the  title  of  his  pMer  is  ^^HistoiredVm 
Insecte  qui  d^vore  les  Grains  de  I'Angoamois."  nom  that  date  to  tte 
present  time  this  pest  has  attracted  much  attention  in  France. 

Curtis,  in  1860  (Farm  Insects,  p.  310),  stated  that  it  had  not  yet  19- 
peared  in  England^  but  it  must  have  appeared  there  soon  afterwai^M 
in  the  British  Museum  Catalogue  of  I^pidoptenk  Part  XXEC  (18H), 
it  is  entered  as  from  England.  It  is  also  fonnd  in  JMortb  Afrlea,  andiv- 
parently  occurs  all  along  both  sides  of  the  Mediterranean. 

In  a  paper  byCol.Landon  Carter  (Transactions  American  Pfailoso^- 
cal  Society,  1768),  it  is  stated  that  the  injniy  to  wheat  besan  in  North 
Carolina  in  1728,  and  in  the  next  forty  years  had  extended  flxim  KotOl 
Carolina  into  Virginia,  Maryland,  and  the  lower  counties  of  Ddawin. 
Later,  it  spread  stUl  more  extensively,  and  Harris  (Xnsects  Iqjo^mto 
Vegetation,  2d  ed.,  1852,  p.  503)  states ;  <<  This  fiy-weevil,  or  little  gndfr 
moth,  has  spread  from  Korth  Carolina  and  Virghiia,  where  its  depied»> 
tions  were  first  observed,  into  Kentucky  and  the  southern  purtsolttiD 
and  Indiana,  and  probably  more  or  less  throughout  the  wheat  regioBrf 
the  adjacent  States  between  the  thirty-sixth  and  fortieth  degrees  of  nortk 
latituae.  But  these  are  not  the  extreme  limits  of  its  oceasional  dqm* 
dations,  as  it  has  been  found  even  in  New  England,  where^  howem 
its  propagation  seems  to  have  been  limited  by  the  length  and  severitjflf 
the  winter." 

Olover,  in  the  Patent  Office  Beport  for  1854,  states  that  he  had  p» 
viously  observed  the  moths  in  Georgia  flying  about  the  com-fldds  in 
November,  and  literally  swarming  about  an  old  shed  in  tlie  middle  of 
the  field.  They  are  at  the  present  day  to  be  found  all  through  Iha 
South,  and  that  they  occur  (at  least  occasionally)  as  fitr  north  aa  43^ 
north  latitude  is  shown  by  the  floct  that  Dr.  Fitch  found  them  in  tiie 
museum  at  Albany,  and  that  they  were  recently  found  in  com  sent  fnm 
Lansing,  Mich.,  to  Connecticut,  and  afterwards  forwarded  to  ns. 

NATURAL  HISTOBY  AND  METHOD  OF  WORK. 

The  old  statement  concerning  the  eggs  is :  <^  The  female  moth  lays  ft 
cluster  of  fi*om  twenty  to  thirty  eggs  upon  a  single  grain,  in  lines  or  litde 
oblong  masses  in  the  longitudinal  channel."  Our  own  observations  and 
experiments  on  the  moth  in  conflnement  show  that  the  e^gs  are  prelta^ 
ably  laid  (in  ears  of  com)  under  the  thin  membrane  which  adheres  to 
the  basal  portion  of  the  seed,  and  although  the  membrane  adheres  vBTf 
closely  the  moth  manages  to  insert  her  ovipositor  under  it.  They  are 
also  deposited  in  both  the  longitudinal  and  transverse  grooves  between 
the  grains.  Sometimes  there  is  only  a  single  eggj  though  usually  thef 
occur  in  batches  of  a^  many  as  twenty-five.  The  eggs  are  ddicate,  flats 
and  oval,  and  are  pale  red  in  color,  with  prismatic  reflections  (Plate  VL 
Fig.  2,  e). 

The  young  larvie  are  very  nctive  and  crawl  rapidly  aboati  suspeov 
ing  themselves  by  silken  threads.    They  soon  find  tender  pla^s  and 
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I     the  kernels,  leaving  almost  imperceptible  openings.    With 

li      i     ed  that  a  single  grain  has  never  more  than  one  ocoapant, 

3      I  two  or.  more  are  usaally  to  be  foand«   The  larva  is  smooth 

th  a  brownish  head  and  prothoracio  plate  (Plate  YI,  Fig. 

ir  1         B  smaller  grains  it  has  been  inferred*  from  the  foot  that  tiie 

oi  excrement  in  the  grain  seems  less  with  the  fkiU-grown  larv® 

the  younger  ones,  that  the  larvse  eat  their  own  excrement 

birice.    At  full  growth  the  larva  cuts  a  drcnlar  hole  hDi  the 

the  seed  for  the  exit  of  the  ftiture  moth,  without,  however, 

m  the  stopper  thus  formed.    It  then  spins  a  delicate  cocoon 

I       grain,  in  which  it  transforms  to  pupa  (Plate  YI,  Fig.  2,  b). 

i      (Plate  YI,  Fig.  2,  e)  issues  through  the  previously  prepared 

I      of  a  very  light  grayish-brown  color,  more  or  less  spotted 

and  with  an  expanse  of  wing  of  about  half  an  inch  (12.i5^). 

jom  frequently  have  every  kernel  affected  by  one  or  mors  larvce, 

it  the  appearance  of  our  figure  (Plate  YI,  Fig.  3)  after  the 

Dave  issued. 

IITTMBEB  OP  ANNUAL  OENEBATIONS. 

there  are  two  broods  a  year,  the  moths  issuing  in  May  and 

again  in  November,  with  occasionalljir  an  intervening  brood. 

repeat  the  oft-quoted  statement  of  Olivier :  ^<One  thing  worthy 

I  is  that  the  moths  which  hatch  in  the  month  of  May  mm  the 

at  up  in  the  granaries,  hasten  to  get  out  by  the  windows  and  to 

e  fields,  instead  of  which  those  that  come  forth  immediately  after 

rv       make  no  attempt  to  escape.    It  seems  that  their  instinct 

1      n  that  tlxey  will  then  find  no  more  provision  in  the  fields 

rt  of  their  posterity."   In  this  country  the  number  of  broods 

oe  rhe  same  (two)  in  the  more  northern  States,  as  observed  by 

in  Massachusetts.    Farther  south,  however,  Mr.  KufBin  fi>und 

I     d  stages  were  passed  through  from  September  2  to  Octobor 

I  inferred  that  in  the  climate  of  Lower  Yirginia  there  are  at 

V      ix^ssive  generations  from  June  to  October.    He  also  eon- 

»i*  while  there  is  a  continued  reproduction  of  the  insect  at 

vals  in  stored  grain,  comparatively  few  eggs  are  deposited  on 

Id  5  but  this  is  a  point  which'  must  vary  to  a  considerable 

wiui  uie  climate,  and  we  know  that  the  farther  south  we  go  tiie 

im  is  infested  in  the  field. 

RESULTS  OP  ITS  WORK. 

fk     .  the  great  loss  in  weight  which  grain  suffers  from  the 

I      uiis  insect,  its  germinative  power  is  lost  and  the  qualities 

r  for  nourishing  food  are  taken  away.    We  translate  from  Dr. 

••T     bread  made  from  wheat  attacked  by  the  Alucitay  and  es- 

i;he  flour  has  not  been  suitably  bolted,  contains  the  Hbri^ 

md  excrement  of  the  insect.    It  has  a  disagreeable  and 

■^  which  is  very  lastin g.   It  lacks  adhesiveness  and  breaks 

:e  a  lump  of  dirt.    It  is  even  said  that  a  very  dangerous 

results  fi'om  the  use  of  this  unhealthy  food — a  disease 

epidemic  for  some  years  in  regions  infested  by  the  Alu- 

8  itself  by  gangrenous  ulcerations  which  form  in  the 

h;  the  sick  succumb  in  a  few  hours  and  cannot  be 
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PARASITBS. 

^^B^aainar  mentions  a  parasitio  fly  which  sometimes  I 

grains  containing  the  caterpillarsi  or  pnp»|  to  the  nnmber 
from  one  insecf    (Gartis.) 

<^  Mr.  Owen  has  made  the  interesting  discoveryi  that  the  if 

wheat-moth  are  sometimes  preyed  npon  by  still  smaller  1     ^  i 
having  destroyed  their  victims,  are  transferred  to  minnte  bii      k 
mon-flies.    These  have  not  yet  been  obtained  fitmi  any  of  the 
of  the  infected  wheat  or  com  that  have  eome  onder  my  notice:  baii,] 
the  figures  given  of  them  by  Mr.  Owen  in  The  CMlUvaiar^  for  Nov 
1846,  they  appear  evidently  to  be  Ohalddian  parasites,  and  i 
perhaps  to  the  genus  Pteramalus.    Of  these  jMussitioal  flies  he  i        a 
that  *^  some  farmers  had  noticed  large  numbers  among  the  toilings  of 
the  winnowing  machine.'    Where  they  prevail,  they  doubtless  oon- 
tribute,  in  no  small  measure,  to  check  the  increase  of  the  moUUi' 
(Harris.) 

Becently  Mr.  F.  M.  Webster,  of  Normal,  HL,  forwarded  to  Mr.  How- 
ard for  determination  specimens  of  a  Pteramalmi  which  he  had  bred 
from  the  Iarv£B  of  the  Angoumois  Moth.  This  species,  in  idl  piote- 
bility,  is  different  from  the  parasite  bred  by  B6aumur,  but  may  veiy 
possibly  be  identical  with  the  insect  figured  by  Mr.  Owen.  It  camiot 
well  be  characterized  except  in  connection  with  a  careful  study  of  fte 
genus,  which  neither  we  nor  Mr.  Howard  have  yet  had  time  to  maka 

REMEDIEB. 

The  problem  of  a  complete,  satisfEustory,  and,  at  the  same  time, 
pensive  remedy  for  this  insect,  is  ratlier  a  difficult  one  to      v& 
long  as  the  Southern  planter  must  leave  his  com  standing  m      )1 
M  through  the  fall  and  main  part  of  the  winter,  while  the  more 
taut  work  of  cotton  picking  and  ginning  is  going  on,  he  must  ex 
that  when  it  is  finally  harvested  both  the  Angoumois  Moth  and  the  f 
weevils  ( Oalandra  remotepunctata  and  0.  aryzas)  will  already  have  g      i 
an  entrance  to  the  ears.    It  remains,  then,  to  kill  the  insecte  in  tiie  g     i 
when  housed  or  just  before  storing  it  away,  thus  putting  a  etofp  to 
ther  damage  by  these  individuals  and  lessening  t^  so  much  the  ni 
of  the  succeeding  broods.    With  thi^  view  many  experiments  havi 
made  in  France,  and  costly  machines  have  been  constructed  to 
plish  the  desired  end.    The  machine  of  M.  Marcellin,  Cadet  de  vwui 
consists  of  a  large  iron  cylinder  sinular  to  a  coffee-roaster ;  the  g 
placed  within  and  kept  revolving  at  a  uniform  temperature  ot  w'xk 
[1670  F.]  for  fifty  minutes,  when  it  is  withdrawn.    All  larvae,  pu 
eggs  are  thus  killed j  the  grain  undergoes  no  fermentation^  and  its  i 
iuative  power  is  uninjured.    Dr.  Herpin,  finding  that  a  violent  duu 
or  concussion  of  the  grain  will  also  destroy  tlie  eggs  and  even  the 
tained  larvse,  invented  an  agitator  or  shaking  machine  {tarare)  ftami 
with  wooden  or  iron  wings,  propelled  at  a  velocity  of  600  times  a  m 
For  the  invention  of  this  machine,  the  cost  of  which  was  600  t 
(9100),  Dr.  Herpin  received  the  gold  medal  of  the  Soci6t6  Imi 
et  Gentrale  d'Agricultnre,  and  also  the  first-class  medal  of  the  Univc 
Exposition  of  1855. 

A  much  simpler  and  less  expensive  plan  than  this  will,  however,  ^ 
found  in  the  adoption  of  a  sort  of  quarantine  station  in  the  shape  of 
large  and  tight  bin  in  which  com  or  wheat  could  be  temporarily  p 
while  the  insects  are  destroyed  by  some  one  of  several  agents.    In  c 
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lid  be  thought  too  expensive,  some  simple  contrivanoe  can 

y  uc     -J     iged  by  means  of  which  the  ordinary  crib  can  be  rendered 

N       iiy  ught  enough  for  the  purpose.    A  cloth  covering,  painted 

1      iwhed,  so  as  to  render  it  water-proof  and  as  tight  as  possible, 

oe  cheaply  made  so  as  to  cover  the  entire  crib  from  the  top  of  the 

to  the  ground.    After  every  crack  has  been  closed  as  tightly  as 

lesible,  an  open  vessel  containing  bisulphide  of  carbon  should  be 

Rd     on  the  com.    This  substance  is  extremely  volatile,  and  at  the 

>  lime  in  the  form  of  a  vapor  it  is  heavier  than  air  and  would  rai>- 

ij  permeate  the  mass  of  grain.    The  greatest  of  care  must  be  taken 

ith  the  bisulphide,  as  it  is  extremely  inflammable,  and  no  exposed 

i  should  be.  brought  into  its  vicinity.    In  the  summer  of  1876,  at 

X     tartment,  we  had  exx)eriments  made  with  this  substance  on  this 

Diner  grain  weevils,  employing  for  the  purpose  a  large  zinc  box. 

experiments  were  satisfactory  on  this  small  scale,  and  the  idea  of 

g  it  on  a  larger  scale  was  first  suggested  by  us  later  in  the  Farm- 

'  Beciew  for  March,  1879,  in  an  article  on  the  Eice  weeviL 

Mr.  Edward  Buffin's  remarks  on  the  simpler  prophylactic  plans  are  so 

ensible  that  we  quote  them  in  full : 

^L  Com  may  be  kept  for  years  nearly  exempt  from  the  attacks  of 

ike  weevil  by  being  housed  in  the  shuck,  or  husk.    I  have  known  it  to 

Hb  thus  kept  through  the  third  year,  and  much  more  fjree  from  it^xay 

n  shucked  com  is  in  August,  and  even  the  July  succeeding  the 

ering.    But  this  mode  requires  much  more  house-room  and  much 

itionid  labor,  if  adopted  for  the  whole  crop  or  for  that  portion  de- 

B,     d  for  sale;  still,  all  required  for  bread  at  home,  after  the  beginning 

01        ler,  may  be  well  and  ought  to  be  kept  in  the  shuck.    The  reason 

sxfsmption  from  the  weevil  is  obvious.    The  few  larvse  which  may  be 

he  com  when  housed  iu  autumn,  x)eri8h  because  they  are  not  able 

I        )  from  the. compact  bulk;  and  the  same«compactness  prevents 

icctsss  of  laying-moths  approaching  from  other  places.    The  grains 

e      ed  by  the  opening  of  the  shuck,  and  those  only  of  ears  at  the.out- 

)f  the  bulk,  are  all  that  can  be  reached  or  suffer  £rom  the  weevils 

-2.  If,  instead  of  keeping  the  corn  in  the  ear  and  shucked,  as  usual, 

OtQ  wanted  for  food  or  market,  it  were  shelled  in  May,  or  before  t^e 

I      \g  out  of  the  first  summer  broods  of  weevils,  and  kept  in  bins  or 

lolk,  there  would  be  very  little  damage  from  all  the  succeeding  gen- 

tions.   The  first  few  moths  would  perish  by  confinemeo  t,  except  those 

E      oed  in  grains  then  on  the  surface  of  the  bulk;  and  none  others 

leposit  otherwise  than  on  the  sur£EU^  of  the  grains.    It  is  obvi- 

uat  every  change  of  the  surface  exposes  to  such  injury  a  new  layer 

K     1  before  untouched,  and,  if  left  undisturbed,  the  surface  grains 

■         ve  to  shield  all  below  thorn.   When  the  com  is  about  to  be  sold, 

reevil-eaten  surface  of  the  bulk  may  mostly  be  separated  by  strong 

or  a  previous  raking  off  of  all  the  surface  corn,  which  may  be 

vu  for  stock-feeding. 

-&  Wheat,  as  soon  as  i*eaped,  and  perhaps  sooner,  is  supplied  firom 

E     a:    s  with  a  greater  or  less  number  of  parent  weevils  to  lay 

orood,  and  if  it  remaios  in  the  straw  until  September,  and 

.-esned  is  left  in  small  bulk,  or  often  stirred,  nearly  all  the  graius 

»evil-eaten;  but  if  wheat  be  threshed  and  well  fanned  early  in 

r    :ion,  there  will  be  no  weevils  worthy  of  notice.    The  eggs 

1  probably  do  not  exist  on  the  grains,  but  on  the  chim  or 

uoh  they  are  inclosed,  and,  in  hatching,  the  ma|^gotB  must 

it  of  food.    As  in  the  case  with  com,  the  biUk  of  dean 
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wheat  is  Dot  exposed  to  subsequent  layings,  except  on  the  gnlni 
at  the  surface  of  the  balk.  Even  if  the  eggs  had  previoosly  bMi  it- 
taclied  to  and  had  remained  with  the  grains  instead  of  the  diaff,  u  I 
infer  to  be  the  case,  and  then  hatched  in  the  interior  of  the  bulk,  the 
weevils  could  not  escape  from  such  close  confinement,  but  would  dto 
without  increase. 

^<  Seed  wheat  is  usually  kept  spread  out  at  least  10  inches  thick,  in 
order  to  avoid  any  possible  heating  fh>m  remaining  moisture,  aiid  b; 
some  farmers  is  frequently  stirred,  both  of  which  conditions  6lbt  a 
greater  opportunity  for  the  depredations  of  these  insects.  XTotwifli- 
standing  this,  it  is  rare  that  they  become  numerous. 

<<  4.  The  bulking  of  early-threshed  wheat  without  Beparatinff  tte 
chaff  is  also  said  to  be  sufficient  protection  fh)m  the  weevil.  (X  ttiB 
mode  I  have  no  experience.  Its  efficacy  must  depend,  not  on  tte  n- 
moval  of  the  eggs,  but  on  the  stifling  of  the  maggots  and  tiie  insUKiy 
of  either  the  maggots  or  the  moths  to  move  in  so  close  a  mass." 

DESOBXPTIVE. 

Inasmuch  as  no  good  description  of  the  egg  has  yet  been  puUidifid, 
we  append  here  a  short  description  of  eggs  laid  by  moths  m  coniiDe- 
men^  February,  1882.  Dr.  Fitch's  descriptions  of  tiie  other  stages  an 
very  full  and  accurate: 

Gjblbchia  csREALBLLiL—- JS*^^:  Shape  a  flattened  oval,  hrcMidi 
rounded  at  the  apex,  flattentid  Bomcwhat  at  base;  lensth  0,&*^.  .     »-  ■«. 

0.2"">.    Snrfaoo  wrinkled,  with  eii;ht  or  nine  delicate  longitadi     ^  ^a  <-^ 

are  almost  entirely  obliterated  in  the  middle,  and  with  nnmeroiu  ■  v 

transTene  ridges.    Color  pale  red,  with  prismatic  refleotioni. 

THS  COTTONY  MAPLE  SOALEL 

(Pulvinaria  innumerdbilis^  Bathvmi.) 

Order  Hemipteba  ;  Family  CoocmjB. 

[Plate  X;  Figs.  1,  2, 3, 1.] 

DISTBIBUTION. 

This  scale  insect  stands  prominent  among  the  species  which  1 
been  especially  abundant  during  the  past  summer.    Circnmsti         w 
peartohave  been  particularly  favorable  to  its  development,  and^ai 
it  does  not  spread  rapidly,  its  general  appearance  this  season  h 
considerable  alarm  in  many  States,  it  was  sent  to  us  during  t 
and  summer  by  correspondents  in  New  York,  Pennsylvania,  lu 
Virginia,  Ohio,  Indiana,  Michigan,  Illinois,  and  Missouri.    For  toe 
thirty  years  it  has  attraotcd  considerable  attention  as  damaging 
trees,  particularly  the  maples,  in  different  par^  of  the  eountiy, 
ring  in  extmordinary  abundance  from  time  to  time,  and  then  s 
lost  sight  of  for  several  years.    It  is  more  particularly  a  7^^    leni 
sect,  and  although  it  is  often  ijumerous  in  Virginia  and 
have  never  received  it  from,  nor  heard  of  its  oocurrenoe      me 
Southern  States. 

niSTOBY  AND  SYNONYMY. 

The  speiJies  was  originally  described  by  Mr.  S.  8.  Bathv 
Fennsiflvania  Fann  Journal  (Vol.  lY,  pp«  2S6-4Ut8,  Ai  a 
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Hi.  and  five  years  later  by  Dr.  Asa  Fitch  as  Lecanium 

{'.       IS.  K.  T.  State  Agr.  Soa,  1869,  pp.  775,  776).    Both  of 

I    ons  were  lost  sight  of  for  a  number  of  yearsy  and  the 

1       rcQ      *ibed,  editoriSly,  in  1869,  in  the  American  JEniomolo- 

1     .  f.  D.  1ft;  as  Lec€Mium  aeericola.   In  the  meanwhile,  Dr.  Joseph 

'  J  itten  an  article  upon  the  same  insect  in  1862  (Beport  to 

%  Df  Philadelphia  on  some  of  the  insects  ii\jurious  to  shade 

.  1-^  18G2),  in  which  he  identified  it  as  the  Coccus  aoeria  of 

I  Some  time  (February  7, 1871)  after  the  publication  of  our  de- 

LeeaniuM  acericoJa  we  received  letters  from  Mr.  Bathvon, 

UDS         ition  to  his  figure  and  description  of  Coccus  innumardbiliaj 

;i      ing  the  identi^  of  the  two.  Subsequent  correspondence,  and 

f  oi  r      original  paper,  convinced  us  of  the  correctness  of  the  smv 

id  we  communicated  this  conclusion,  in  1879,  to  Mr.  J.  D.  Pat- 

w    »  CO      quently  published  his  lengtny  and  admirable  account 

I  (Proc  Davenport  Acad.  Nat  Sci.,  Vol.  II,  Part  II,  pp. 

Ml,  uet     iber,  1879)  under. the  old  name  innumerabiliSj  placing  it, 

re  1  ^gested  in  our  correspondence  with  him,  in  the  genus  Pul- 

.    (iiover  (Ann.  Kept.  Dept  Agr.,  1876,  p.  44)  in  1877  revived 

ED'S  name  of  Lecanium  aoericorticiSj  which  had  been  overlooked  up 

ime.   Mr.  Putnam's  (1879)  paper,  to  which  we  have  just  referred, 

fj      the  most  complete  and  accurate  article  which  has  been  pub- 

uQ  the  species,  and  fix>m  it  we  have  drawn  many  of  the  foots 

in  our  paragraph  on  the  natural  history  of  the  insect    In  tiie 

of  the  preparation  of  his  paper  we  communicated  to  Mr.  Put- 

lil  of  our  own  notes  in  regard  to  the  sx)ecies,  and  especially  those  in 

30  to  the  synonymy  and  food- plants,  which  he  has  embodied. 

,  in  1869,  bred  the  male  abundantly,  and  in  1875  we  ascertained 

specimens  received  from  Suel  Foster,  of  Muscatine,  Iowa,  the  fact 

the  male  is  found  on  the  leaves.    In  addition  to  the  papers  al- 

f  mentioned.  Miss  £•  A.  Smith  published  a  lengthy  illustrated  ar- 

in  Thomas's  Second  Beport  as  State  Entomologist  of  nimois  (pub- 

in  1878)  under  the  name  Lecanium  acericola.    Soon  after  die 

1  substantially  the  same  article  in  the  American  Naturdlisi 

jLxln  pp.  655-661,  October,  1878),  using  this  time  Fitch's  name, 

ocerieorticiB. 

LIFE-HISTOBY. 

'      round  of  life  of  this  species  is  not  strikingly  dififerent  firom  that 

Goccids,  and  is  briefly  as  follows : 

roong  lice  (Fig.  1,  o)  hatch  in  spring  or  early  summer,  walk  about 

'  as  soon  as  bom,  and  settle  along  the  ribs  of  the  leaves  (very 

the  young  twigs).    They  then  insert  their  beaks  and  begin  to 

iij  sap  apd  to  increase  in  size,  a  thin  layer  of  a  waxy  secretion 

dy  beginning  to  cover  the  dorsum.   In  a  little  more  than  three 

f  have  increased  to  double  their  size  at  birth,  and  undergo 

wi  molt,  shedding  the  skin,  it  is  supposed,  in  small  fragments. 

is  first  molt,  the  waxy  secretion  increases  in  abundance  and  a 

ion  between  the  sexes  is  observablCi    The  males  grow  more 

soon  cease  to  increase  in  size,  covering  themselves  with  a 

1      of  whitish  wax.   The  pupa  tiien  begins  to  form  within  the 

tidte  appendages  gradually  taking  shape,  the  head  separat- 

I  thorax,  the  mouth-parts  being  replaced  by  a  pair  oi  ven- 

Dair  of  long  wax  filaments  is  excreted  from  near  the  anus 

inue  to  grow  during  the  life  of  the  insect    It  is  the  pro« 

Uamenta  from  beneath  the  waxy  scale  which  indioites 
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the  approaching  exclusion  of  the  male.  The  poBterior  end  of  the 
is  in  this  manner  raised  up,  and  the  perfect  insect  backs  oat  wi 
wings  held  close  to  the  sides  of  its  body. 

Meanwhile  the  female  larvsB  have  been  undergoing  but  slight  < 
of  form.    They  grow  larger  and  also  broader  across  the  posteno 
tion,  but  remain  fiat  and  with  but  a  slight  indication  of  a  doi 
Just  before  the  appearance  of  the  adult  males,  they  undergo  i 
molt  and  change  in  color  from  a  uniform  pale-yellow  to  a  so 
deeper  yellow  with  deep  red  markings.    (Fig.  3,  Oj  6,  c.) 

The  males  (Fig.  2,  c)  make  their  appearance  from  August  1  to 
ber  15,  issuing  most  abundantly  about  the  middle  of  the  former 
and  their  life  is  short,  seldom  exceeding  two  or  three  days.    The; 
ulate  wiUi  the  females  and  then  die.    The  latter,  soon  after  the  d 
ance  of  the  males,  gradually  lose  their  bright-red  markings  ana  cj 
to  a  deep-brown  color.    They  grow  more  convex,  and  the  dorsal  la, 
wax  becomes  thicker  and  more  cracked.     Before  the  falhng  ( 
leaves  they  migrate  to  the  twigs  and  there  fix  themselves,  gene 
the  underside.    After  feeding  as  long  as  the  sap  flows,  tiiey  en 
torpid  and  remain  in  this  condition  until  spring. 

At  the  opening  of  spring  the  eggs  develop  with  great  rapidit 
distend  the  body  greatly^  causing  it  to  become  convex  instead  o 
The  color  is  now  yellowish,  marked  with  dark  brown,  and  the 
now  absorbs  sap  with  great  rapidity  and  ejects  drops  of  hone^ 
From  the  middle  of  May  to  the  first  of  June  the  egg-laying  comin> 
The  eggs  are  deposited  at  the  end  of  the  body,  in  a  nest  of  waxen 
secreted  from  pores  situated  around  the  anus.    This  nest  is  attacl 
the  posterior  ventral  portion  of  the  body,  and  adheres  somewt 
the  twig.    As  the  eggs  are  protruded  into  the  waxy  mass  the  v* 
portion  of  the  body  is  gradually  raised  up  until  it  often  reach 
gle  of  forty-five  degrees  with  the  bark.    The  egg-laying  contin 
on  into  Jiily,  and,  after  one  or  two  thousand  eggs  have  been  depc 
the  female  dies.    It  is  almost  always  within  tiiis  period  of  egg-1 
that  the  insect  is  noticed,  on  account  of  its  large  size,  but  more 
larly  fix>m  the  conspicuous  white  cushion  at  the  end  of  its  body, 
tiie  death  of  the  female,  her  beak  breaks  oS  and  her  body  shrive 
but  remains  attached  to  the  twig  by  the  cottony  mass  for  a  long 
often  a  year  or  more. 

POOD-PLANTS. 

The  ordinary  food-plant  of  this  species  of  bark-louse  is  the  S 
Silver  maple  (Acer  d<i9yoarpuin)j  but  previous  to  1879  we  hi  n 
found  it  upon  the  other  species  of  Maple,  but  also  upon  g 
Osage  orange,  Oak,  Lind^en,  Elm,  Hackberry,  Sycamore,  Bose,  uu 
and  Spindle  tree  (JEuonymns).  In  addition  to  t^ese  plants  Mr.  Fi 
mentions  Locust^  Sumac,  wild  Grape,  Box-elder,  Beech,  and  Yl 
With  regard  to  the  specific  identity  of  the  individuals  from  all  the 
ferent  p^nts  there  is  still  room  for  doubt,  though  in  1875  we  succes 
transferred  the  species  ftom  Madura  ana  Yitis  to  Quercus.  We 
Mr.  Putnam,  under  date  of  March  25^  1879' :  <<  In  all  essential  ex 
characters  they  are  identical,  and,  antil  they  are  shown  to  be  differ 
the  character  and  arrangement  of  the  secretory  pores  in  the  anal 
of  the  female,  they  must  be  assumed  to  be  identical.  It  is  this  c 
comparative  study  which  would  ^eatly  increase  the  valne  oi 
work.?'  This  study  Mr.  Putnam  faded  to  make,  and  summed  up 
count  simply  with  the  words:  "I  do  not  feel  fully  prepared  to 
with  Mr.  Biley  and  Miss  Smith  in  regarding  all  the  PtdmnaricD  foi 
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al,  bat  there  is  enough  evidence  to  show  that 
w  f  ue  of  thriving  on  quite  a  variety  of  food-plants,  and 
a  lere  it  has  been  directly  introduced  from  the  maple  there 
i  I  of  its  identity.'^  We  have  also  found  what  is  evidently 
species  doing  considerable  damage  to  the  Woodbine  {Am- 
ohii)  on  our  residence  at  Washington. 

MODE  OF  SPBEADINO. 

]     ng  to  the  wingless,  degraded,  and  inactive  character  of  the  female 

me  limited  capabilities  of  the  young  for  extended  locomotion,  the 

)8  to  how  the  insect  spreads  from  one  locality  to  another  seems 

Kiance  rather  a  difficult  one.    When  we  consider  the  great  ac- 

iwr      the  young  lice,  however,  and  their  propensity  for  fearlessly 

iug  upon  anything  which  happens  to  be  in  their  immediate  vicinity, 

9  oifficulty  is  lost  sight  of.    We  may  recognize  as  aids  in  transporta- 

[1)  the  transplanting  of  trees  firom  infested  localities  to  places  free 

tl      insect,  (2)  birds,  (3)  other  insects,  (4)  winds,  and  (5)  water. 

uf  these  methods  needs  no  comment.    The  second  is  undoubt- 

f  one  of  considerable  importance,  though  scarcely  deserving  the 

nence  given  it  by  some  writers.    Mr.  Walsh,  in  his  first  report  as 

)  Entomologist  of  Illinois  (p.  41),  in  speaking  of  the  oyster-shell 

•louse  of  the  apple  {Mytildspia  po7norum)j  made  the  following  state- 

^UL  my  opinion  the  only  way  in  which,  as  a  general  rule,  bark-lice 
8DI    d  from  tree  to  tree,  when  the  boughs  of  those  trees  do  not  in- 
IS  by  a  few  of  the  very  young  larvae,  when  they  are  first  hatched 
I  scattered  over  the  limbs  of  a  tree  in  such  prodigious  numbers, 
ung  accidentally  onto  the  legs  of  some  bird  that  chances  to  light 
hat  tree  and  afterwards  flies  off  to  another.   I  have  long  observed 
when  a  tree  first  begins  to  be  attacked  by  bark-lice,  it  is  only  par- 
limbs  and  branches  that  are  at  first  infected,  and  that  tiiese  will 
w\    aing  while  the  rest  of  the  tree  will  be  free  from  lice.    And  I 
mrther  observed  that  it  is  the  lower  horizontal  limbs,  or  branches, 
h  as  birds,  with  the  exception  of  woodpeckers  and  nut-hatches, 
i  most  naturally  perch  on,  that  are  first  attacked.    ♦    ♦    •    If  all 
urds  in  the  world  were  killed  off,  I  believe  that  these  bark-lice  in 
T^^  few  years  would  cease  to  exist.'^ 

''    6  is  an  extreme  view,  and  we  have  already  shown  (First  Missouri 

Beport,  p.  15)  how  little  the  agency  of  birds  is  to  be  compared 

that  of  insects.    In  the  case  of  the  species  under  consideratiou, 

Mous  secretion  of  honey-dew  attracts  many  honey-loving  insects, 

\k  bees,  wasps,  and  flies,  and  these  without  doubt  carry  many  ol 

less  young  larvae  from  tree  to  tree.    Even  the  natural  enemies 

I     k-lice  assist  in  this  transportation,  and  Mr.  Hubbard  states 

Naturalist^  May,  1882,  Vol.  XYl^  p.  412)  that  the  Coccinellid 

xiyperaspidius  coccidivoruSy  Ohilocorus  bivulneruSj  and  others, 

ingupon  the  young  larvae  of  orange  scale-insects,  carry  many 

.  uom  one  tree  to  another  attached  to  their  backs  and  legs. 

dab    rd  has  more  recently  come  to  the  conclusion  that  spiders 

'  im     rtant  agents  in  the  distribution  of  scale-insects,  in  fact, 

portant  of  all  agents,  and  as  his  remarks  apply  quite  well 

:  and  the  topic  under  consideration,  we  quote  from  a  letter 

Bulletin  No.  2  of  this  Division,  pp.  30-31 : 

d  the  conclnsion  that  spiders  play  a  mach  more  important  role  in  as- 

d  of  scale-insect  than  any  other  insects.    From  the  beginniug  of  my 

a»Te  noticed  that  leaves  which  spiders  had  folded  or  webbed  together 
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for  their  iiesto  or  lairs  almost  always  proved  infested  with  acale,  if  infotted  tnw 
were  found  in  the  nei^Jiborhood.    This  I  was  at  first  inclined  to  attribute  aoldy  to  ti» 
protection  from  enemies  and  parasites  afforded  by  the  web  and  presence  of  thespidn 
No  doubt,  whore  the  source  of  infection  is  near  at  hand,  this  may  give  a  safBcientex- 
planation  of  the  observed  facts.    Lately,  however,  I  have  been  examining:  with  gxvst 
care  a  lot  of  ono  nnd  two  yoar  old  trees  which  I  set  out  myself  last  March.  Ths 
stock  from  ^vliich  tlicso  trees  wero  taken  was  to  my  certain  knowledge  almost sbad^ 
lately  free  fnini  scale-inscet.    At  the  time  of  setting,  the  weather  was  excessively  diy 
and  unfavorable ;    iu  consequence  of  which  the  trees,  GOO  in  number,  were  badij 
checked,  and  to  a  groat  extent  lost  their  tops  and  nearly  all  their  leaves,  so  thsttbe 
present  growth  is  all  new,  pro<luced  during  the  past  summer.    NotwlthatandiD^. I 
find,  to  my  surprise,  scale-insect-s  beginning  to  appear  on  a  large  proportion  of  the 
plants.    Upon  some  of  them  the  insects  have  begun  to  spread  over  the  oranehe^  tnd 
the  exact  spot  where  the  trouble  began  is  no  longer  ascertAiuable.    In  a  itrifanglj 
large  number  of  instances  I  find  two  or  more  leaves  bonnd  together  with  alk  ud 
occupied  by  a  spider,  and  tho  inner  surfaces  of  these  leaves  completely  coated  irith 
scale-insect,  when  not  a  trace  of  the  insect  can  bo  found  elsewhere  upon  Hnb  tnse. 
Furthermore,  this  lot  of  trees  occupies  a  position  west  and  north  of  the  remainder  ot 
the  grove,  in  the  path  of  the  prevailing  [S.  £.||  winds.    The  acHoining  lowaofoUer 
trees,  on  the  southeast,  are  many  of  them  quite  badly  infested  with,  for  the  moit 
part,  chaff-scale  {Parlaioria  perffandii),  there  being  usually  a  relatively  small  number 
of  long-scale  (Mytiliispis  gloverii)  mixed  with  the  other  species.    As  is  often  the  ca«^ 
the  proportions  of  this  mixture  of  species  remains  quite  constant. throughout  the  ii- 
fested  part  of  the  grove.    Now,  I  find  in  tho  newly-infested  young  gxove  these  tie 
scales  mixed  in  about  the  some  proportions,  so  that  uo  doubt  exists  in  my  mind  Mtv 
tho  source  of  their  infection.    As  to  the  manner  i^  which  it  has  been  accomi^idied,! 
submit  that  if,  as  many  persons  think,  the  young  lice  are  transported  bodily  1^  the 
winds,  we  would  have  had  a  very  different  distribution  from  that  which  exists  apos  the 
older  trees.    The  larger  and  heavier  young  of  the  chaff-scale  would  have  bMa0M> 
ried  to  a  loss  distance  and  in  smaller  numbers  than  the  long  scale.    (There  hiTe  hiv 
no  unusual  storms  or  very  high  winds  during  the  past  summer.)    Again,  in  a  c 
distribution  by  the  wind  I  can  see  no  reason  for  any  evident  connection  with  •• 
web  shelters  such  as  I  have  mentioned.    Individual  soale-larvs  do  not,  as 
have  observed,  wander  far  in  search  of  such  protection,  and  dp  not  need  it  nim 
colony  becomes  suificicntlv  numerous  to  attract  enemies  and  parasites.    Theiwi 
played  by  winds  is  evidently  a  secondary  one,  inasmuch  as  nearly  all  the  web-inhilH 
iting  spiders  make  use  of  the*wind  to  carry  themselves  and  their  bridges  of  web  fim 
tree  to  tree,  and  the  spiders  transport  as  passengers  upon  their  bodies  the  migntiBg 
larvo)  of  tho  scale  insect. 

The  agency  of  wiDds  is,  as  just  stated,  a  secondary  one  of  great  in* 
portance  in  transporting  spiders,  and  is  of  primary  valne  in  <£e       ^' 
ing  of  infested  leaves  and  twigs  to  greater  or  less  distances.    Tl 
young  lice  are  blown  bodily  from  one  tree  to  another  by  heavy  wi 
as  formerly  supposed,  has  been  disproven  by  the  experimente  d 
Hubbard,  who  has  shown  that  they  will  cling  tenacioasly  to  a  twigw 
leaf  under  a  heavy  blast  from  a  bellows  or  from  the  month. 

NATURAL  ENEMIES. 

The  Cottony  Maple  Scale  is  subject  to  the  attacks  of  very  much 
same  natural  enemies  as  other  scale-insects.    A  number  of  predaeeons 
beetles  feed  upon  tho  eggs  and  young  larvse.    We  have  observed  the 
common  lady-binl,  Ohilocorm  hivulneruSj  engaged  in  this  work,  and 
the  Goccinellids  llyperaspis  signata  and  H.  bigeminata*    In  addi    i 
these  Putnam  mentions  Aiiatis  15-^ttnototo, 'Hhe  larva  of  a  spe 
Chrysopa,^^  and  "the  larvie  of  two  species  of  BeduviideeJ^ 

The  interesting  lepidopterous  insect  Dakrunia  coccidivora  Gomst 
was  originally  bred  from  this  bark-louse.    Its  larvai  construct  to 
passages  of  silk  and  wax  from  one  Pulvinaria  to  another  on  a  thictor 
infested  branch,  and  eat  both  the  eggs  and  the  waxy  filaments  wbiw 
surround  them.  This  insect  and  it6  curious  habit  were  described  atleagtk 
by  Professor  Comstock  in  the  annual  report  of  this  Department  for  18^ 
pp.  241-243.    It  has  been  found  preying  upon  Pulvinaria  only  in 
vicinity  of  Washington,  but  in  Florida  destroys  both  a  large  J 
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Goccid  allied  to  DaciylopiuB  and  the  common  ^^  Turtle- 
"  {ijecanium  hesperidMm). 

t         8t  seoj^on,  Miss  Murtfeldt  has  noticed  a  harvest  mite  in 

roi*8  leediug  upon  the  eggs  of  this  specif  at  Kirkwood,  Mo. 

oiinens  sent  to  the  Department,  this  mite  seems  to  belong  to 

18  Et^odcs  and  is  allied  to  the  European  E.  liiemali^   It  is  veiy 

5  and  pale  reddish-yellow  in  color.    The  body  is  divided  into  four 

segments,  two  of  which  belong  properly  to  the  abdomen,  the 

I  beuig  the  largest,  the  first  the  sm^lest,  and  the  other  two  about 

111  length.    The  division  between  the  last  two  segments  is  a  dis- 

Hrhitish,  transverse  line,  while  the  others  are  incUcated  by  slight 

.  indentations  and  subdorsal  impressions  reaching  to  the  Iat^:al 

)« of  the  same  pale  color.    This  is  probably  the  same  mite  notioed 

Smith,  and  mentioned  in  her  report  previously  cited. 

>     le     .rasites  are  known  to  infest  this  scale.    The  first  of  these, 

skai    i  i€C(mii  (Fitch),  is  very  common,  and  ordinarily  infests  tlie 

in  great  numbers.  The  adult  insect  is  a  minute,  black,  four-winged 

ked  with  a  crescent-shaped  yellow  patch  in  the  middle  of  the 

buove.    According  to  Putnam  there  are  two  broods  of  this  para- 

.  season,  the  adults  appearing  in  May  and  August.   The  infested 

uume  more  or  less  inflated,  finally  turning  black  and  becoming 

The  females  are  most  G«>mmonly  infested,  though  Putnam  states 

B  has  bred  the  parasite  from  the  male  scale. 

second  parasite  was  bred  by  Mr.  Putnam  after  the  publication  of 

icle,  and  was  described  by  Mr.  Howard  in  his  paper  on  tiie  para- 

r  Coocids  (Ann.  Eept.  Dept.  of  Agr.,  1880,  p.  365)  as  Aphycu»  j^V 

This  species  seems  to  be  rare  and  has  not  been  bred  since, 

imate,  dull-yellow  in  color,  with  a  dusky  abdomen  and  witii  an- 

variegated  with  brown  and  white. 

* 

REMEDIES. 

principal  remedies  which  have  been  proposed  in  the  past  are, 
,  heading  in  the  tree,  i,  e.,  cutting  off  the  branches,  and  drench- 
th  a  solution  of  whale-oil  soap  or  a  1  per  cent,  solution  of  carbolic 
During  the  past  season,  however,  we  have  recommended  nothing 
b  kerosene  emulsions  treated  of  in  a  previous  article,  and  these 
idoubtedly  give  better  satisfaction  than  anything  else  that  can  be 
The  best  time  for  spraying  the  trees  will  be  while  the  young  are 
ng,  late  in  May  or  early  in  June,  and  the  apparatus  described  in 
tide  on  the  Cottonwood  Beetle  can  be  us^  to  the  same  advan- 
ere. 

THE  GEANBEEEY  FEUITWOEM. 

(Acrohasis  vcwcinii  n.  sp.) 

Order  Lepidoptera  ;  Family  Phycid-^:. 

[Plate  IX;  Fig.  4. J 

ITS  HISTORY. 

isly  injuring  the  fruit  of  the  cranberry,  something  as 

[C    pocapsa  pomonella)  afiects  the  apples,  and  the  grape 

wtrana)  grapes,  has  long  been  known  to  cranlSerry- 

oii     lo  remained  undetermined.    It  is  referred  to  by 
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Packard  (Eeport  U.  S.  Geol.  Surv.,  vol.  1878,  p.  626),  who  gave  an  oat* 
line  of  the  larva,  and  more  fully  in  Bulletin  No.  4  of  this  Bnreaa(pp, 
28-29),  where  from  a  single  rubbed  female  specimen  of  the  moth  we  in- 
dicated that  it  probably  belonged  to  the  genus  Myelois,  A  number  of 
specimens  of  both  sexe8  rear^  the  past  summer  have  permitted  its 
positive  reference  to  the  allied  genus  Aoroba^iSj  of  which  it  proveetobe 
a  new  species. 

Mr.  Smith,  in  his  report  which  follows,  has  recorded  some  farther  ob- 
servations on  the  habits  of  the  species,  and  it  is  only  necessary  in  this 
connection  to  summarize  the  facts. 

The  eggs,  which,  like  typical  Tortricid  eggs,  are  flattened  and  con- 
form more  or  less  closely  to  the  object  to  which  they  are  attach^  are 
generally  laid  singly,  and  usually  in  the  calyx  of  the  forming  fruit, 
though  sometimes  on  the  surface'  of  the  young  berry.  As  many  as 
a  dozen  may  be  laid  in  a  single  calyx,  however,  when,  as  with  Tor- 
tricid species,  they  often  overlap  eaeh  other.  The  larva  works  in  the 
heart  of  the  berry,  and  goes  from  one  to  another,  ruining  from  three  to 
four  before  attaining  full  growth,  which  is  usually  consentaneoas  vith 
the  ripening  of  the  fruit.  It  stops  up  the  entrance  hole  with  silken 
weB,  and  the  affected  berry  turns  prematurely  red  and  finally  shriTels 
and  drops.  Pale  at  first,  it  becomes  green  (with  more  or  less  pink)  with 
age,  and  attains  a  length  of  about  half  ^  inch  (Plate  IX,  Fig.  4,  dy 

It  is  found  of  all  sizes  during  autumn,  and  a  few  later  specimens  per- 
sist till  winter ;  but  the  bulk  leave  the  ripening  berries  in  September 
and  October,  and  enter  the  ground,  where  each  hibernates  in  an  ovoid 
cocoon  of  silk,  covered  with  grains  of  earth  and  sand  (Plate  IX,  Fig. 
4,  g).  The  pupa  (Plate  IX,  Fig.  4,  e)  is  formed  the  following  spring,  and 
the  moths  issue  quite  regularly  during  the  month  of  June  or  hy  the 
time  the  cranberries  are  forming. 

The  arsenical  mixtures  carefully  sprayed  during  June  and  July  in 
the  manner  already  indicated  in  these  reports,  so  as  to  reach  the  calyx 
cavity,  will  prove  the  most  satisfactory  preventive  of  this  insect's  inju- 
ries by  killing  the  young  larva  as  it  attempts  to  eat  its  way  into  the 
berry ;  while  experience  would  indicate  that  the  natural  growth  of  the 
berry,  together  with  the  effect  of  summer  rains,  will  rid  the  firuit,  as  it 
matures,  of  whatever  trace  of  the  poison  might  prove  injurious. 

DESCRIPTIVE. 

AcROBASis  VACCixii  h.  sp.— General  color  and  appearance  of  A,  indighuillaZsSi 
(nebulo  Walsh),  but. a  Komowliat.  smaller  species,  with  primaries  nsnally  narrower.  It 
may  bo  (iistiuguished  by  the  following  dilferonccs  as  compared  with'  indi^finella: 

Average  expanse,  15™™.  Colors  of  a  colder  gray,  with  less  reddish-brown  or  ttwny 
on  the  inner  portions  of  primaries,  and  with  the  pale  costal  parts  nearly  pure  whitei 
so  as  to  contrast  more  fully  with  the  dark  shades,  and  to  more  fully  reUeve  thebittl 
branch  of  the  forked  shade  on  inner  part  of  first  or  basal  line,  this  basal  branch  b^ 
ing  also  usually  darker  than  the  outer  or  posterior  branch.  The  triangnlar  eoitpl 
patch  from  the  bnsal  line  is  obsolete.  The  transverse  pale  lines  are  less  clearijds* 
lined,  and  the  terminal  is  nearer  the  posterior  border  of  the  wing,  t.  e.,  the  medias 
tield  is  wider.  The  geminate  discal  dots  are  always  well  separated,  and  the  innff 
one  well  relieved  by  the  white  which  extends  around  it  on  the  darker  ground  sad 
often  forms  an  annulns.    The  oblique  shade  from  apex  is  loss  clearly  defined. 

Described  from  sixteen  specimens  of  both  sexes,  reared  from  cranberries. 

IJffg, — ^About  0.4™™  long  and  0.15'"™  broad,  ovate  or  almost  circnlar,  andflatteiiAdor 
plano-convex,  the  form  varying  with  the  surf  ace  of  attachment,  to  which,  while  plM* 
tic,  it  partly  conforms.     Color  olive-green  or  brown. 

Larva, — Average  length  when  full  grown  10™'".  Convex  aboYO,  flattened  benesA. 
Surface  of  body  minutely  granulate,  with  a  dull  somewhat  greasy  appearance.  Celfll 
varying  from  greenish-yellow  to  olive-green,  reddish  or  brownish,  being  genenUj 
darkest  towar(^  the  anal  end.    Head  yellow,  i^olished,  somewhat  lighter  towards  thB 
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irith  the  ratines  of  the  clypeos  Bligbtly  brown  and  the  anterior  angles  of  the 
(tinetly  00 ;  labrom,  antennsB,  and  palpi  white ;  mandibles  yellowish  at  base, 
g  blackish  toward  tip.  Ocelli  blade.  Cervical  shield  somewhat  paler  than 
flU  almost  colorless  anteriorly,  its  median  line  scarcely  ^aler,  without  any 

except  a  brownish  or  blackish  wart  a  little  in  front  above  the  stigma.  Anal 
•ame  color.  Stigmata  extremely  small,  except  first  and  last  pair,  oval  and 
Twn,  Piliferous  warts  only  about  one-half  the  size  of  stigmata,  very  pale 
nd  polished,  each  supporting  a  line  hair  of  a  faintly  yellowish  color,  of  which 
the  posterior  row  of  warts  are  much  the  longest,  and  are  directed  forward. 
loDff  hairs  are  also  on  the  head,  thorax,  around  the  margin  of  the  anal 

wong  the  sides  of  the  body.    Legs  concolorous  with  body. 
—Average  length  7°»»" ;  brownish-yellow ;  stinnata  brown.    A  dorsal,  dark 
transverse  band  anteriorly  on  last  joint.    Tip  oroad,  almost  straight,  having 
tooth  at  each  angle,  and  along  its  inferior  edge  four  fine  yellowish-brown 
ti       )d  and  directed  forward.    Abdomen'shallowly  punctate. 

series  of  American  Phycids  this  species  naturally  follows 
H  i  and  it  is  at  once  distinguished  from  this,  from  juglandis 
on,  and  from  fallouella  Eagonot,  its  nearest  European  ally^  by 

lescence  of  the  triangular  costal  patch, 
jrrote,  in  his  last  "  Check* List  of  North  American  Moths,^  has 
jsed  AcrobasU  Zeller  and  referred  this  little  group  of  Phytjids  to 
?  Haw."    He  has  also  made  juglandis  a  variety  of  indiginella. 

s  are  totally  unjustifiable,  and  illustrate  the  general  untrust- 
3f  his  work.  Phyds^  as  a  genus,  was  founded  by  Fabricius, 
kwonh's  Phycis  comprised  nearly  all  the  species  of  the  family, 
)  name  has  long  been  abandoned  in  modern  more  exact  classifi- 
,  while  the  fidl  descriptions,  figures,  and  larval  histories  of 
Ma  and  juglandis  in  our  Fourth  Beport  on  the  Insects  of  Mis- 
)p.  38-43)  prove  beyond  all  question  the  specific  value  of  both.' 
3  is  a  Nephopteryx  vacciniella  Zeller  on  Vaccinium  uliginosum  in 
,  and  for  this  reason  we  have  dropped  the  conventional  tenuina- 
the  name  of  our  species. 


THE  LABOEE  WHEAT-STRAW  ISOSOMA. 

(Isosoma  grande  Riley.) 

Order  Hymenopteea;  Family  Chaloidid-s. 

[Plate  VII,  Figs.  2,  3 ;  and  Plate  VIII,  Figs.  3,  4.] 

e  the  phytophagic  habit  in  the  genus  Isosoma^  as  exemplified 

ommon  joint- worm,  has  of  late  years  been  fully  accepted  and 

proved  in  this  country,  it  still  meets  with  objectors  in 

,     10  maintain,  on  the  general  principle  of  unity  of  habit  in  the 

ly,  that  it  must  be  parasitic.    While  we  felt  no  doubt  on  the 

ourselves,  we  yet  deemed  it  desirable  to  get  such  absolute 

Vi    bching  the  oviposition  of  the  female  and  the  development, 

;  on,  as  could  not  be  controverted,  and  would  leave  no  pos- 

lOr  any  further  question  in  the  matter.    We  therefore  pair- 

icted  one  of  our  field  agents,  Mr.  F.  M.  Webster,  to  care- 

I     cessary  field  observations,  and  it  will  be  seen  from 

1  follows,  that  he  haa  succeeded  in  doing  so.    We  may 

our  own  previous  observations  on  Isosoma  triHcij  in 

dOB    lined  the  larvae  of  various  ages  invariably  feeding 

QO  sign  of  other  insect  that  it  was  feeding  on,  were, 

amply  suflBcient  to  settle  the  question ;  but  Mr.  Web- 
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Rter  has  l)eeii  able  to  witness  the  female  in  the  act  of  ovi])ositini 
from  specimens  received  from  him  we  have  been  able  to  fully  ver 
conclusions  that  we  previously  came  to.  The  matter  is  of  no 
economic  importance,  as  already  shown  by  Harris,  Fitch,  and  V 
for,  on  the  assumption  that  the  genus  is  parasitica  it  will  be  man 
unwise  to  burn  the  stubble  in  which  many  of  the  larvae  liibeniate 
burn  the  straw  after  the  grain  has  been  liarvest^d,  since  in  sucb 
there  also  remain  a  large  number  of  hibernating  individuals.  If 
ever,  as  it  is  now  abundantly  proved,  the  genus  is  phytophagic, 
measures  at  once  acquire  importance  as  means,  of  averting 
injury. 

Mr.  Webster's  observations  have  been  made,  not  only  upon 
Biley,  but,  as  will  be  seen  from  his  rei>ort,  also  upon  another  spe 
larger  size.  This  ive  have  recently  described  under  the  above  na 
the  December  (1884)  number  of  the  Bulletin  Brookl^'u  Entomol 
Society  (Vol.  v  II,  p.  Ill)  from  which  we  reproduce  the  descripti( 

IsosoMA  GRANDE  D.  sp. — Female, — Ii€ngtli  of  body  4.2«"«",  expanse  7.6»" 
tcuuie  rather  more  slender  and  less  clavate  tliau  in  intici  and  hot  half  tbe  lei 
thorax.  Tliorax  Avith  the  nieRouotum  slightly  more  mgnlose;  -wings  loigert 
hyaline  than  in  the  Aviii^cd  Kpecimens  of  tritici,  tbe  veins eztendinff  to  ootertb 
Buhmargiual  nearly  four  times  an  long  as  marginal;  legs  with  the  femora  less  8 
Abdomen  not  so  long  as  thorax,  stouter  than  in  triticij  ovate-acuminate,  appt 
typical  Euriftoma.  Less  hairy  than  tritici j  especially  abont  the  legs,  the  hain 
domen  being  less  numerous,  less  regular,  and  shorter.  Coloration  similar  to 
triticif  but  brighter  and  more  highly  contrasting,  the  pronotal'spot  larger  and  t 
yellow,  the  pedicel  of  antcun;e  yellow  and  the  femora  with  a  definitely  limit 
oval,  yellowiHh  t»i)ot  below,  near  the  tip,  extending  two-fifths  the  length  of  fe 
fk'ont  pair,  smaller  on  middle  pair  and  still  shorter  and  less  definite  on  potterii 

JDatTa.— -Greenish-yellow  in  color.  Average  length,  C"»* ;  otherwise  of  same 
tions  and  structure  as  in  tritici. 

Pupa. — Average  length  5™"*.  Except  in  larger  size  and  ample  win^pads 
tinguishable  from  that  of  tritici. 

Described  from  twenty- lour  females,  reared  from  wheat-stems  in  Juno,  anc 
by  Mr.  F.  M.  WebKir.r  at  La  Fayette,  Ind.     *    *    *    Its  larger  size,  stoutei 
aside  from  the  other  characteis  mentioned  readily  distincnish  it,  howev^i* 
from  hordei  Harris,  vitis  Saunders,  and  clymi  French,  it  is  still  more  re 
tinguished. 

The  figures  which  we  have  prepared  (Plate  VII,  Figs.  2, 3;  and 
VIII,  Figs.  3,  4)  very  well  illustrate  the  mode  of  oviposition,  ai 
larval,  pupal,  and  adult  ch.iracters.  The  ovipositor  is  thrust  iu  an) 
straight  line  through  the  wall  of  the  straw  and  reaches  to  the  h( 
pith,  without,  however,  penetrating  it.  Tlie  length  of  the  insertec 
generally  exceeds  1°**",  the  entire  length  of  the  ovipositor  being 

The  eggj  as  carefully  studied  in  females  that  were  q^ipositii 
the  ordinary  ovoid  form,  but  characterized  b^'  a  i)edicel  vari« 
length  but  generally  twice  as  long  as  the  bulbous  or  ovoid  p 
Its  apical  end  is  also  furnished  with  a  distinct  hook,  the  fund 
which  is,  in  all  probability,  to  hold  it  in  the  plant  tissue  while 
positor  is  being  withdrawn. 

It  may  be  here  stated  jis  an  interesting  fact  that  of  the  speciii 
far  reared  both  of  triiici  and  grande  all  are  females,  and  whether 
tliere  is  any  dimorphic  relationship  between  these  two  foims  isi 
tion  which  future  obvservati<Mis  alone  can  decide.  The  prohal 
are,  however,  that  there  is  no  connection  between  them;  for, on 
sumption  that  they  rcpiisent  alternate  geueratiouS|  we  should 
the  one  or  the  other  to  comprise  both  sexes. 
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SILK-CULTURE. 

L  the  middle  of  July  of  this  year  the  work  and  correspondence 
r  to  sericiculture  were  kept  up  by  the  ordinary  force  of  the  Bu- 
rn Tesi)onsc  to  applications,  silk- worm  eggs  were  sent  in  upwards 
re  hundred  packages  to  some  two  hundred  persons,  most  of  whom 
ipplied  with  samples  of  six  diflferent  races  for  comparison. 
>rta  have  been  received  from  very  few  of  these,  so  that  it  is  im- 
6  to  say  what  the  general  result  of  their  experience'  has  been, 
agnst,  1883,  it  was  found  necessary  to  issue  a  fourth  edition  of 
inual  of  Instruction  for  the  Production  of  Silk  (Special  Eeport  No. 
lis  Department).  Of  the  one  thousand  copies  then  printed,  more 
ine  hundred  have  been  sent  out  in  answer  to  applications  from  all 
f  the  country. 

work  of  the  Bureau  in  the  distribution  of  literature,  silk-worm 
;c.,  which  has  been  maintained  without  any  special  Congressional 
etofore,  can  this  year  be  more  easily  and  extensively  carried  on, 
to  an  act  approved  June  5, 1884,  "  for  the  encouragement  and  de- 
tent of  the  culture  and  raising  of  raw  silk,'^  which  appropriated 
\  for  this  puri)ose.  Under  this  act,  Mr.  Philip  Walker  was  ap- 
l  a  special  agent,  and  will,  with  the  necessary  clerical  force,  give 
ure  time  to  the  work  of  the  Silk  Division  of  this  Bureau, 
operations  necessary  to  the  manufacture  of  raw  silk  are  being 
I  as  their  importance  demands,  and  it  is  our  intention  to  estab- 

all  experimental  Ulature  on  the  grounds  of  the  Department  in 
o  advance  the  study  of  this  subject. 

ost  important  feature  in  the  successful  raising  of  silk-worms, 
e  which  experience  teaches  should  receive  the  attention  of  any 
iment  wishing  to  encourage  the  industry,  is  the  production  of 
J  eggs,  for  distribution  among  sericiculturist«.  The  Mulberry 
)rm  is  subject  to  two  diseases  which  at  difl'erent  times  have 
it  havoc  in  Europe  and  the  East.  These  are  the  p6brine  and 
cherie.    They  are  caused  by  the  presence  of  minute  parasitic 

18,  the  nature  of  which  was,  for  several  years  prior  to  1870, 
jnly  studied  by  the  French  savant,  Pasteur,  under  the  direction 
Academy  of  Sciences.  While  he  has  found  no  means  of  curing 
Liseases  once  they  have  appeared,  he  has  given  us  a  method  of 
ting  their  passage  from  one  generation  to  another,  and  experi- 
is  shown  that  his  methods  are  satisfactory.  The  methods  set 
}y  him  and  the  rules  laid  down  for  the  production  of  healthy 

I  rigorously  observed  in  all  sericicultural  countries  of  Europe, 
^n  the  eggs  bring  a  higher  price  as  the  result  of  the  great  care 
d  by  these  processes. 

\ng  the  importance  of  distributing  only  such  eggs  as  are  known 
•ore,  and  on  account  of  the  rarity  of  eggs  produced  in  America 

teur's  processes,  the  eggs  for  distribution  the  coming  winter 
purchased  from  reliable  French  houses,  and  are  known  to  be 

BM)Ck. 

D£  on  the  measures  taken  by  other  Governments  in  aid  of 

report  made  to  his  chief  by  Mr.  Agostini,  secretary  to  the 

ki  at  I^aris,  and  relating  to  the  French  experimental  sta- 

e  of  interest  in  this  connection,  and  is  reproduced  farther 

1  again  to  call  your  attention  to  a  subject  to  which  we 
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referred  in  our  report  for  tlie  year  1878.    At  that  time,  referring  to  the 
lack  of  a  home  market  for  cocoons,  we  made  the  following  suggestion: 

"As  a  means  of  meeting  the  difliculty,  I  have  nrged,  and  would  urge, 
that  Congress  give  to  this  Department  the  means  to  purchase,  erect, 
aud  appoint  with  skilled  hands,  on  the  Department  grounds,  a  small 
filature  or  reeling  establisliment.  In  such  an  establishment  leelen 
could  be  trained,  and  the  cocoons,  at  first  raisedfrom  eggs  distribute 
bj-  the  Department,  could  be  skillfully  reeled  and  disposed  of  to  our 
manufacturers.  A  market  would  thus  be  formed  for  the  cocoons  raised 
in  differen't  parts  of  the  country,  and  a  guarantee  be  given  to  those  who 
choose  to  embark  in  silk-culture  that  their  time  would  not  be  thrown 
away.  All  industries  should  be  encouraged  iu  their  infancy ;  and  for 
the  first  few  years,  or  until  the  silk  industry  could  be  considered  well 
established,  the  cocoons  should  be  paid  for  at  the  European  market 
rate,  plus  the  cost  of  reeling.  »  »  •  This  last  should  be  looked 
upon  as  a  premium  offered  by  the  Government  to  the  raisers,  in  order 
to  stimulate  the  industry  until  such  time  as  the  reeling  might  be  safely 
left  to  private  enterprise,  when  Government  encouragement  codd  to 
withdfawn." 

The  correspondence  of  the  Bureau  very  fully  shows  that,  once  a  home 
market  for  cocoons  has  been  established,  one  of  the  great  obstacles  now 
existing  to  success  in  silk-culture  will  have  been  removed. 

There  is  but  one  way  to  create,  this  home  market,  and  that  is  the 
erection  of  filatures  for  turning  the  cocoon  into  raw  silk.  The  great 
obstacle  to  this,  the  high  price  of  laboj^  will,  we  have  some  reason  to 
believe,  be  largely  removed  by  recent  improvements  in  the  automatic 
silk-reeling  machinery  invented  by  Mr.  E.  W.  Serrell,  jr.,  of  New  York, 
now  resident  in  the  south  of  France.  Eeferring  to  tiiis  machinery,  Mr. 
Consul  Peixotto,  of  Lyons,  France,  wrote  to  the  Department  of  State, 
under  date  of  October,  1880,  as  follows : 

"But  how  can  we  overcome  the  competition  of  Europe  and  A^iawith 
regard  to  labor  f  I  am  happy  to  be  able  to  answer  this  question  beie 
and  now. 

"  In  the  month  of  June  last,  recommended  by  the  Department  of  State, 
which  under  the  present  administration  has  done  so  much  to  encoar- 
age  our  home  manufactures  and  devek)p  our  foreign  trade,  and  pro- 
vided with  letters  by  the  Commissioner  of  Agriculture^  there  came  to 
Europe  a  young  American  engineer,  who,  l^fore  leaving  home,  had 
already  given  much  time  and  study  to  the  subject,  and  who  since  bas 
devoted  several  months  to  visiting  and  carefcdly  inspecting  the  princi- 
pal filatures  of  France  and  Italy.  This  gentleman,  Mr.  Edward  W. 
Serrell,  jr.,  of  New  York,  believed  it  possible  to  invent  machinery  which, 
by  the  use  and  application  of  electridtyj  would  not  only  overcome  exist- 
ing difficulties,  produce  a  superior  quality  of  thread,  but  solve  at  the 
same  time  the  all-im]>ortant  labor  question,  and  render  silk-reeling  in 
the  United  States  as  possible  and  profitable  as  anywhere  dse  in  the 
world. 

'•  It  affords  me  very  great  satisfaction  to  say  that,  in  my  judgment, Mr* 
Serrell  has  at  length  been  successful,  and  thatvery  shortly  this  fact  will 
be  abundantly  and  incontesf ably  proven,  both  for  the  now  unhappy  and 
rapidly-declining  silk-reeling  industry  of  Europe,  as  well  as  for  the,firoD 
an  American  point  of  view,  still  more  important  and  valuable  interest, 
the  successful  planting  of  silk  industry  in  the  United  States  in  all  its 
varied  stages  and  branches,  from  the  mulberry  tree,  the  maffnaneriedt 
hatching-house,  the  rcclimj-mill^  to  a  still  higher  perfection  than  what  we 
have  alreadv  attained  in  the  fabrication  of  tissues.    What  the  cotton- 


REPORT  OP  THE  ENTOMOLOGIST.  361 

1      •  for  cottoDy  which  with  us  ninety  years  ago  hardly  had  a 
^     le,  the  Serrell  invention  may  yet  do  for  silk,  and  the 
c    it     jecome  as  pre-eminent  for  the  latter  and  costlier  product 
former  and  cheaper  culture.'^ 

aI  the  pleasure  of  meeting  Mr.  Peixotto  last  summer  at  Lyons, 

id  that  he  has  yet  the  same  faith  in  the  Serrell  invention,  and 
nt  favor  with  which  this  machine  is  regarded  by  the  ultra-con- 
ve  merchants  of  Lyons  T^^ould  seem  to  bear  Mr.  Peixotto  out  in 
phecy. 

jrs  are  constantly  being  received  from  all  parts  of  the  country 
that  the  Government  use  the  means  at  its  disposal  to  assist  in 
^  the  creation  of  a  home  market. 

tirivate  attempts  have  been  made  to  establish  filatures,  and  the 

3cessful  seems  to  be  that  of  Mr.  J.  Herberlin,  of  Kew  Orleans, 
rring  to  his  work  for  this  year,  he  writes :  "  I  continue  with  great 

n  the  sericicultural  industry.  My  crop  of  cocoons  was  abundant, 
made  choice  grain,  of  Which  I  keep  a  certain  quantity  to  dis- 
.  My  spinning-mill  is  in  operation  and  using  the  products  of 
I  persist  in  this  industry,  and  strive  to  spread  it,  as  it  promises 
.  increase  of  resources  to  the  United  States.  I  can  raise  on  the 
furnished  by  my  mulberry  plantation,  over  three  millions  of 

In  this,  its  second  year,  I  hatched  sixty  ounces  of  eggs,  and 

produced  5,117  pounds  of  cocoons,  and  every  year  I  can  do 

'^    •    ♦    I  employ  in  my  spinning-mill  nineteen  hands,  and  dur- 

time  of  silk-worm  raising  one  hundred  and  twenty  to  one-hun- 

id  twenty-five  persons.^ 


RUST  OF  TEE  ORANGE. 

By  H.  G.  Hubbard,  Special  Agent 

,  [Plate  I ;  and  Plate  IX,  Fig.  5'] 

NATURE  OF  RUST. 

^loraiion  of  the  Fruit— The  brownish  discoloration  of  the  rind  of 
J,  fEuniliarly  known  under  the  name  of  '*rust,''  has,  since  the 
fion  of  this  fruit  became  an  important  industry  in  Florida,  given 
I     em  to  the  producers,  and  occasions  annually  serious  loss  by 
:  injuriously  the  salableness  of  the  fruit.    In  appearance  the 
from  a  light  or  dark-brown  stain  beneath  the  cuticle,  to  a 
uiurustation  resembling  an  exudation  of  resinous  gum  upon  the 
,    In  the  former  case  the  golden  color  of  the  ripe  orange  is  more 
obscured,  and  in  the  latter  entirely  destroyed  by  the  discolor- 
When  entirely  coated  with  rust  the  surface  becomes  finely  chap- 
ronghened,  giving  to  the  unripe  fruit  a  likeness  to  russet  ap- 

during  which  rust  makes  its  appearance  includes  nearly 

od  of  growth  of  the  fruit,  beginning  in  early  summer, 

t  has  attained  less  than  one-third  its  full  size,  and  contin- 

itumn.    Its  most  rapid  increase  is,  however,  in  August 

as  the  orange  approaches  maturity.    Rarely  is  there 

after  the  rind  begins  to  ripen,  although  the  discolor- 

ts  attention  just  at  this  time,  and  frequently  occa- 
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siona  unnecessary  alarm.  On  the  contrary,  there  is  always  a  percep- 
tible brightening  as  the  frnit  attains  its  full  color,  and  oranges  slightly 
aftected,  or  affected  very  early  in  the  season,  when  fully  ripe  show  but 
little  trace  of  rust. 

Is  Rust  a  Fungus  J  or  an  Exudation  of  Oum  t — ^The  term  "  rust '^  is  very 
indefinitely  applied  to  a  great  variety  of  plant  diseases,  some  of  which 
are  clearly  due  to  the  prosoiice  of  fungi,  and  others  are  considered  path- 
ological conditions  of  the  plant,  attributable  to,  for  the  most  part,  un- 
known or  conjectural  conditions  of  soil  or  climate. 

A  good  example  of  the  first  class  is  found  in  the  common  and  Teiv 
destructive  rust  of  the  fig.  Any  one  wlio  will  take  the  trouble  to  ex- 
amine with  a  good  glass  the  brown  discoloration  ax)on  the  snrfaceot 
the  leaves,  may  easily  detect  the  sacks,  or  asci,  of  the  ftaogus,  filled  to 
bursting  with  the  spores,  or  pouring  them  out  upon  the  sur&ce. 

Nothing  of  this  kind  is  seen  upon  the  leaves  or  rusted  fruit  of  the 
orange.  A  microscopic  examination  of  the  firait-rind  reveals  no  fbnns 
of  fungus,  but  shows  the  oil-cells  to  be  more  or  less  completely  emptied 
of  their  contents,  and  the  outer  layers,  the  epithelial  cells,  clogged  with 
brownish  resin,  or  entirely  broken  ui>  and  divided  by  ffssnres,  which 
permit  evaporation  of  the  fluids  from  the  underlying  cells.  The  rind  of 
rusted  fruit,  therefore,  shrinks  and  toughens,  and  loses  by  evifom- 
tion  or  oxidation  the  greater  part  of  its  essential  oiL 

THE  ORIGIN  OP  RUST. 

Feasonsfor  considering  it  the  Worlc  of  a  Mite, — ^If  we  examine  critically 
with  a  hand  lens  of  considerable  magnifying  power  the  surface  of  a 
rusted  orange,  we  will  find  here  and  there  in  the  depressions,  gr  so! 
minute  wiiito  filaments  adhering  closely  to  the  rind.  Gareiiilly  i 
ferring  one  of  these  filaments  to  the  stage  of  a  compound  mici  vh 
and  ap])1ying  a  power  of  several  hundred  diameters,  the  cha:  ^ 
the  objt'ct  is  clearly  shown.    It  is  the  cast  skin  of  an  insect 

If  tiie  examination  chance  to  be  made  in  winter,  when  the  firoitia 
ripe,  thennniber  of  these  exuviae  will  not  be  strikingly  great   1      ! 
made  in  autumn  or  late  summer,  the  surface  of  every  orange      »w 
rust  will  be  found  thickly  sprinkled  with  them,  and  we  shall  be  loic    lo 
concliide  that  we  have  before  us  the  i*elics  of  a  nnmeroos  colony,  w. 
at  some  former  period  infestetl  the  fruit. 

Extending  the  examination  to  fruit  that  as  yet  shows  no  iodicstioii 
of  rust,  we-  will,  if  the  season  is  not  too  far  advanced^  obtain  ahaadiBk 
confirmation  of  this  conclusion,  and  find  these  colonies  in  the  fliUtkb 
of  their  existence.  The  former  occupants  of  the  cast  skins  prove  tote 
elongate  mites,  of  hon<^y  yellow  color,  too  minute  to  be  seen  as  indi' 
viduals  with  the  luiassisted  eye,  but  visible  in  the  aggregale  as  a  iiM 
golden  dust  iii>oli  the  surface  of  the  fruit 

The  Mite  on  the  Leaves. — Having  tracked  the  mite  by  means  of  its 
tell-tale  exuviai,  and  detected  it  at  work  upon  the  fruit,  if  we  turnout 
attention  to  the  leaves  it  needs  no  prolonged  search  to  disoover  ithett 
also,  and  in  even  greater  abundance.  In  fact,  it  is  evidently  npoadw 
leaves  that  the  mites  exist  and  propagate  throughout  the  year;  for  not 
only  are  they  found  u])on  fruiting  ti'ees,  but  ui)on  plants  of  all  ag6B,  ta 
the- nursery  as  well  as  in  the  grove. 

li^othing  resembling  the  rust  of  the  fruit  follows  their     taoks 
the  leaves.    Each  puncture  of  the  mites  gives  rise  to  a  mi 
or  elevation,  until  the  surface  of  the  leaf  becomes  finely  uuri 
loses  its  gloss,  and  assumes  a  corroded  and  dusty  appearanee. 
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5hed  appearance  of  the  Ibliafje  is  very  characteristic,  and 
[if(,  a       manent  indication  of  their  depredations,  after  the  mites 
fimselvcs  i      e  disappeared. 
tint  appearance  of  Mites  on  the  Fruit, — From  the  time  when  the 

liar  structnre  of  the  rin<l  has  completely  develope<l,  and  the  oil-cells 
vd  begun  to  till,  until  the  fruit  is  far  advanced  in  the  process  of 
eoing;  in  other  words,  from  earl^'  spring  until  late  in  autumn,  it  is 

J  to  attacks  of  the  mites,  but  it  is  in  the  intermediate  period  of  its 
)wth  that  the  fruit  oilers  conditions  most  favorable  to  their  increase. 
ittacks  of  the  Mite  always  followed  by  Rust — The  evidence  that  rust 
lows  as  a  sequence  upon  the  depredations  of  this  mite  is  circumstan- 
1  rather  than  direct,  but  it  is  also  cumulative.  Oranges  marked  and 
[)t  under  observation,  but  allowed  to  remain  upon  the  tree,  have  in 
cases  rusted  after  being  overrun  b^-  the  mites.  Those  upon  which 
mites  made  their  appeai'ance  remained  bright  to  maturity. 
i  very  large  number  of  observations  show  a  close  connection  between 
)  occurrence  of  mites  upon  the  foliage  and  rust  on  the  fruit,  so  that  it 
y  be  stated  as  a  rule,  when  the  foliage  of  a  tree  retains  its  gloss,  the 
it  also  will  be  bright,  and,  conversely,  when  the  condition  of  the 

es  indicates  the  presence  of  mites  in  great  numbers,  the  fruit  will 
c     olored. 

Pius  is  found  to  be  true,  not  only  of  the  entire  tree,  but  of  restricted 
rtions.   Thus  the  upper,  the  lower  branches,  or  one  side  of  an  orange 

may  produce  rusty  fruit  while  that  on  the  other  parts  of  the  tree 

ins  bright.    In  such  cases  there  will  always  be  a  marked  differenoe 

me  condition  of  the  foliage  upon  the  two  portions,  and  the  leaves 

iding  the  affected  fruit  will  indicate  more  or  less  clearly  the 

.  of  the  mites. 

er  and  perhaps  more  conclusive  reasons  for  considering  the  mite 
ble  for  rust  will  be  better  understood  when  the  habits  of  the 

1    df  have  been  considered. 
rual  between  the  Disappearence  of  the  Mites  and  the  Appearance  of 

—As  has  been  already  indicated,  the  mites  do  not  permanently 

Bitlier  the  surface  of  the  leaf  or  the  rind  of  the  fruit,  bnt  wander 

w  fresh  feeding-ground  when,  through  their  combined  attach,  alt 

accessible  oil-ceils  have  been  emptied  of  their  contents,  or  the  tissues 

^  been  too  much  hardened  by  advancing  maturity  to  be  easily  pene- 

l  by  their  beaks, 
ne  effects  of  their  punctures  upon  the  cellular  structure  of  the  plant, 
rever,  continue  after  their  departure,  and  upon  the  fruit,  rust  de- 
with  a  varying  interval,  depending  possibly  upon  the  relative 
Diaity  of  the  air.  Usually  the  discoloration  is  very  apparent  after 
laf)8e  of  a  week,  and  the  rind  continues  to  harden  indefinitely,  or  as 
{  as  it  is  exposed  to  the  air. 

THE  RUST  MITE. 

niion. — The  so-called  rust  insect  (Plate  IX,  Fig.  6,  ab)  is  a  four- 

ite,  honey -yellow  in  colore  and  about  three  times  as  long  as  broad. 

V  is  cylindrical,  widest  near  the  anterior  extremity,  and  tapers 

minating  in  two  small  lobes,  whidi  assist  the  animal  in  crawl- 

%b\e  it  to  cling  firmly  to  the  surface  u|>on  which  it  rests. 

prolonged  in  a  conical  protuberance,  which  appears  to  be 

two  closely-applied  lobes.    The  upper  surface  at  its  widest 

i  on  each  side  with  sh^Ulow  depressions,  which  are  feuntly 

the  sides  and  reach  nearly  to  the  terminal  lobes.    The 
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abdomen  consists  of  about  thirty  segments.  The  beak,  a  short,  caned 
tube,  is  usually  retracted  between  the  organs  of  the  month.  The  latter 
form  a  truncated  cone,  coucealed  from  above  by  the  projection  of  the 
front,  aud  diliicult  to  resolve  into  its  comi>onent  parts.  Under  high 
powers  it  can  be  seen  to  consist  of  at  least  two  thick  lobes,  which  in  £e 
living  mite  have  a  reciprocal  forward  and  back  movement. 

The  two  pairs  of  legs  are  phiced  close  togethei:,  at  or  very  near  the 
anterior  extremity,  and  project  forwards.  They  are  four-jointed^  and 
terminate  in  a  curved  spine,  with  opposing  bristles.  (Plate  IX,  Fig. 
5,  c.)  Tlie  intermediate  joints  bear  one  or  two  very  long,  curved  bnirtles. 
Several  fine  bristle-hairs,  arising  from  the  under  surface  of  the  body, 
curve  upwards  at  the  sides,  and  two  very  long  bristles  at  the  caudal  ex- 
tremity  ,curving  downwards,  are  trailed  after  the  mite  as  it  crawls. 

The  length  of  the  adult  mite  is  0.14""  (ttAjit  inch).  The  young  do  not 
differ  essentially  in  structure  from  the  stdult  mites,  but  are  thick  and 
short,  almost  cordiform,  and  the  legs  are  very  short. 

The  eggs,  which  are  deposited  singly  or  in  little  clusters  upon  the 
surface  of  the  leaves,  are  spherical,  transparent,  with  a  yellow  tiDge. 
Their  diameter  is  more  than  half  that  of  the  mite  at  its  widest  part,  aod 
they  probably  increase  in  size  by  the  absorption  of  moistare  idEter  th^ 
are  laid,  otherwise  the  body  of  the  mite  could  not  contain  more  than 
three  or  four  fully-developed  ova.  The  embryo  is  curved  within  Am 
egg,  its  head  slightly  o\^rlapping  the  tail.    (Plate  IX,  Fig.  5,  d.) 

Life-history, — In  hot  weather  the  eggs  hatch  in  four  or  five  days,  bat 
vpL  winter  their  development  is  more  or  less  retarded  by  cold,  althongh 
it  is  not  entirely  arrested  even  by  frost,  and  the  duration  of  the  egg 
period  seldom  exceetls  two  weeks. 

The  young  mites  are  bright,  translucent  yellow  in  color.  Within  a 
week  or  ten  days  they  undergo  a  metamorphosis  or  molt,  during  idiieh 
the  animal  remains  dormant  for  about  forty-eight  hours.  Witii  its  legs^ 
which  are  placed  close  together,  and  stretched  out  in  line  witb  tin 
body,  and  wUh  its  two-lobed  anal  prolog,  it  clings  closcdy  to  the  sorCMe 
of  the  leaf.  The  form  becomes  more  elongate  and  spindle-shaped.  The 
body  of  the  transforming  mite  separates  from  the  old  skin,  which  be- 
comes  pellucid  and  empty  at  the  extremities,  and  finally  splits  longi* 
tudinally,  releasing  the  renovated  mite.  The  rejected  pellicle  is  left 
firmly  adhering  to  the  suri'ace  on  which  it  rests,  but  is  in  time  removed 
by  the  action  of  the  weather,  and  much  sooner  from  the  leaves  thaa 
from  the  rind  of  fruit.  , 

The  adult  mite  is  slightly  darker  than  the  young  in  color,  and  b^ 
comes  more  opaque  as  it  grows  older,  ^o  sexual  differences  have  been 
distinguished,  nor  hius  the  act  of  coupling  been  observed. 

Owing  to  the  diificulty  of  confining  the  mites  without  interfering  with 
the  conditions  necessary  to  their  existence,  it  has  not  been  possible  tQ 
determine  the  duration  of  their  lives.  It  is,  however,  safe  to  condndfi 
that  they  live  several  weeks  after  reaching  the  adult  stage.  The  nnn- 
ber  of  eggs  deposited  is  also  uncertain,  but  it  is  probably  not  abnormal, 
and  the  enormous  populousness  of  their  colonies  must  be  attributed  to 
rapid  development,  and  comparative  immunity  from  enemies  and  paia* 
sites,  rather  than  to  excessive  fecundity. 

Food, — This  evidently  consists  of  the  essential  oil  which  abonndais 
all  succulent  parts  of  the  orange  and  its  congeners,  and  which  the  vittf 
obtain  by  penetrating  with  their  sucking  beaks  the  rails  that  liein- 
mediately  beneath  the  epidermis.  That  t£ey  do  not  feed  ui>on  the  cUo* 
rophyl,  is  shown  by  the  color  of  their  intestinal  conteoits,  which  has  no 
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leen,  but  a  dear  yellow,  unmistakably  indicating  the  source 

it  came. 

*     '  Sabits. — ^While  engaged  in  feeding,  the  mites  remain  qui- 

n  ]     a  length  of  time  varying  from  a  few  minutes  to  half  an  hour. 

t     1  move  on  a  short  distance  and  again  become  motionless.    If 

bea  fhey  have  a  habit  of  erecting  themselves  upon  the  leaf,  ding- 

Lu  its  surface  only  by  the  anal  j^roleg. 

..'    a  dissatisfied  with  their  surroundings,  or  when  food  becomes 

«|  they  wander  restlessly  about,  and  undoubtedly  travel  to  consid- 

d  <         ices.    Their  rate  o^  progress  on  a  smooth  surface  is  quite 

lounts  to  10  or  12  feet  per  hour.    It  is  therefore  not  sur- 

:^/o  nod  them  changing  their  position  frequently;  disappearing 

J      iy  firom  one  portion  of  a  tree,  and  appearing  as  suddenly  in  great 

B  upon  anotiier  and  distant  part  or  the  same  tree. 

IX,  10  not  to  be  understood  that  the  mites  show  any  concert  of  action 

moving;  tiieir  colonies,  or  that  they  are  in  any  other  sense  gregarious 

Ijiat  they  are  usually  found  very  thickly  scattered  over  those  parts 

infested  plant  «which  offer  favorable  conditions  for  their  support. 

miB  the  new  growth  of  many  orange  trees  becomes  occupied  or  in- 

l  by  them  as  rapidly  as  the  leaves  fully  mature,  and  the  number 

»  single  leaf  may  be  estimated  by  many  thousands. 

i         ical  abundance. — ^The  following  examimition  made  in  January 

ik  give  an  idea  of  the  extent  of  the  brood  raring  the  boldest  part  of 

^orida  winter.  / 

jsTom  a  large  number  of  leaves  of  late  autumn  growth,  one  was  se- 

U  which  showed  an  even  distribution  of  mites  upon  its  surface. 

01 1    a  of  one  square  inch  was  accurately  marked  out  witii  a  needle, 

jdivided  into  sixteen. equal  squares.    The  number  of  mites  and 

^  upon  four  of  the  small  squares,  taken  at  random,  wa^  counted, 

lOuiid  to  aggregate  1,142.*    This  gives  for  the  square  inch  under 

vation  4,^  mites.    The  leaf  was  then  cut  into  squares  and  tri- 

and  was  found  to  cover  15  square  inches  upon  a  sheet  of  paper. 

uu  ide  supposition  that  the  experimental  square  inch  gives  a  fair 

I,  the  number  of  mites  upon  the  upper  surface  of  this  leaf  was 

Q^        Certain  portions^  not  exceeding  one-quarter  of  the  whole,  were 

owever  more  or  less  thinly  populated.    Deducting,'  therefore,  z7  per 

.  from  the  above,  we  have  50,020  mites,  the  approximate  popula- 

I  of  the  upper  surrace.  .  The  under  side  of  the  leaf  was  less  thickly 

nested,  but  the  number  of  mites  may  be  estimated  as  one-half  that  of 

auper  face,  or  25,000.    Thus  the  number  of  n;iites  and  their  eggs, 

a  single  leaf,  is  foand  to  reach  even  in  mid-winter  the  enormous 

if  75,000. 

in  early  summer,  when  the  breeding  is  active,  these  estimates  will  be 

Iy  exceeded.    At  times  an  orange  tree  may  be  so  completely  in- 

with  the  mites  that,  of  its  thousands  of  leaves,  very  few  can  be 

free  from  their  presence.    If  then,  we  attempt  to  calculate  the 

'  fliat  may  exist  contemporaneously  upon  a  bearing  tree,  we  find 

■esented,  not  by  millions  but  by  billions,  and  the  figures  obtained 

Y  no  definite  impressions  to  the  mind. 

«  slwicn  for  half  Shade, — An  examination  made  on  a  bright, 

'  shows  that,  while  the  mites  cannot  long  endure  the  direct 

heat  of  the  sun,  they  also  avoid  dark  shade.    At  midday  they 

lundant  upon  the  under  side  of  exposed  leaves,  and  although 

r  of  eggs  exceeded  that  of  tbe  mit«8,  a  phenomenon  not  often  observed, 
/  be  attributed  to  unusually  cold  and  unfavorable  weather  at  the  time 
Ion  and  for  several  weeks  previous. 
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they  at  all  times  show  a  marked  preferenoe  for  light,  they  desert  tbose 
parte  of  leaf  or  fruit  upon  which  it  falls  brightest.  On  a  leaf  ptftially 
exposed  to  the  suu,  the  miles  congregate  near  one  edge  in  the  morning, 
and  in  tlie  aftentopii  cross  to  the  opposite  side  of  the  same  surfkoe,fol- 
lowiDg  the  shifting  shade  which,  by  reason  of  its  cnrv'Ature,  the  edges 
of  the  leaf  throw  uj)on  one  side  or  the  other. 

Rings  of  Bust  on  Fruit — On  the  frnit,  this  preference  of  the  mitos  for 
half  shade,  causes.a  phenomenon  which  will  be  recognized  as  very  oom- 
mon  on  rusty  oranges.  This  is  the  occurrence  of  rust  in  a  weU-defined 
ring  obliquely  eucircliug  the  orange,  as  the  ecliptic  does  the  earth.  Tbe 
rust  ring  is  seen  most  plainly  on  fruit  from  the  upper  portion  and  soath 
side  of  a  tree  when  it  stands  with  otiiers  in  a  grove,  and  will  be  found 
to  mark  the  band  of  half  shade,  between  the  portion  of  the  orange  moet 
directl^^  exposed  to  the  sun's  rays  and  that  in  densest  shadow.  Tbe 
surface  covered  by  this  x>euumbra  band  is  precisely  that  upon  vliich 
the  mites  gather  most  thickly  in  the  middle  of  the  day.  Here  their 
attack  upon  the  rind  will  be  most  severe  and  its  after  effects  moit 
noticeable.    (Plate  I.) 

There  is  also  observable  in  rusted  fruit  a  marked  difference  in  the 
amount  of  discoloration  upon  the  opposite  sides.  Even  where  no 
plainly-marked  ring  is  visible,  the  side  of  the  fruit  which,  npoQ  the 
tree,  was  turned  towards  the  sun,  frequently  presents  a  bright  qiot, 
and  the  opposite  side  an  area  of  lighter  bronze,  with  less  sharply  de- 
fined boundaries. 

These  facts,  taken  in  connection  with  the  observed  habits  of  themitei, 
may  be  regarded  as  the  strongest  evidence  showing  a  connection  be* 
tween  rust  and  their  attaeks  upon  the  fruit. 

Influence  of  Weatlier. — It  has  been  already  observed  that  the  hatdi* 
ing  of  the  Qgg^^  although  retarded,  does  not  cease  in  cold  weather, ud 
that  the  breeding  continues  throughout  the  year.  Froet^  which  is  eone* 
times  severe  enough  to  kill  the  adult  mites,  does  no  iqjory  to  theeggt) 
and  the  severity  of  a  winter  has  little  if  an^^  effect  npon  the  prevalemx 
of  the  mites  during  the  following  summer.  In  droughts,  however, then 
is  some  evidence  that  many  of  the  eggs  dry  up  and  are  exterminatei 
The  extremely  dry  seasons  of  1881  and  ^882  have  been  followed  m  the 
winter  of  1882-'83  by  the  brightest  crop  of  frait  that  has  been  knotn 
for  several  years. 

Agencies  which  assist  in  (he  ]}istribution  of  tlie  Mites^ — ^Ihe  activiljf  of 
the  mites  audf  their  readiness  to  climb  upon  anything  they  meet  inthor 
path,  renders  it  evident  that  any  living  creature  which  passes  from  one 
tree  to  another  is  competent  to  transport  the  mites  with  it.  The  tail 
feathers  of  birds  must  sweei)  thousands  from  the  surfaces  of  the  leavei, 
and  spread  them  from  tree  to  tree  or  from  grove  to  grove. 

So  readily  do  they  relinquish  their  hold  when  brought  into  contaet 
with  a  moving  body,  that  the  point  of  a  needle  swept  across  the  surface 
of  an  infested  leaf  will  usually  be  found  to  have  several  mites  adhe^ 
ing  to  it. 

The  same  agencies  which  assist  in  the  spread  of  scale-insects  no- 
doubtedly  serve  to  scatter  the  mites.  Not  only  do  they  climb  readily 
along  the  web  of  spiders,  but  they  may  frequently  be  seen  upon  the 
bodies  of  the  spiders  themselves,  which  do  not  seem  to  be  at  all  disturbed 
by  the  restless  movenient-s  of  their  little  attendants. 

The  wandering  habit  of  spiders  is  well  known.     Their  method  of 
bridging  great  distances  by  casting  out  hundreds  of  feet  of  silken! 
to  iHi  wafted  by  the  winds  and  caught  in  distant  trees,  has  often  bt 
noted.    There  is  little  doubt  that  of  all  other  modes  of  dissemi 
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d>iii86Ct  and  mst-inite,  that  of  transportation  by  spiders  is 

important,  the  most  constant,  and  regular.    The  spiders  bear 

m  upon  their  hairy  bodies  the  young  bark-lice  and  the  adult 

lOonveying  themin  thei;rown  migrations  to  distant  points,  and  colo- 

them  under  their  protecting  web  whenever  they  chance  to  se- 

laO  leaves  of  a  citrous  plant  as  their  resting  place. 

e  is  found  the  solution  of  that  puzzling  influence  of  the  wind 
remarked  in  the  case  of  scale-insects,  and  which  has  led  many 
eve  that  they  are  disseminated  directly  by  this  agency,  and 
'le  spread  most  rapidly  in  the  direction  of  the  prevailing  currents, 
rs  of  the  web-making  kinds  are  necessarily  dependent  upon  the 
m  making  long  voyages.    The  warm  southeasterly  winds  of  spring 
\  in  them  the  migratory  instinct,  and  at  a  time  when  the  orange- 
are  swarming  with  the  quickened  life  of  scale  and  mite,  from  a 
d  projecting  points  of  branch  or  leaf,  the  spiders  are  sending 
ueir  lines  of  rapid  transit,  and  are  bearing  with  them  ^^  on  the 
J  of  the  wind''  the  seeds  of  mischief  to  the  orange-grower. 

RAVAGES  OF  THE  RUST-MITE. 

)  Mite  Inown  only  upon  Planjts  of  the  Citrus  Family, — The  Bust«mite 
ts  indiscriminately  the  various  species  of  Citrus  in  common  culti- 
1,  but  has  not  been  observed  to  feed  upon  ])lants  of  any  other  ge* 
It  is  found  upon  the  Lime,  Lemon.  Citron,  Shaddock,  Bigarde,  and 
srine,  and  none  of  the  varieties  or  the  Orange  are  known  to  be  in 
agree  exempt. 

on  the  leaves  and  fruit  of  all  these  specie^  of  Citrus,  the  effects  of 
tack  are  essentially  the  same,  although  the  rust  is  most  notice- 
»n  the  sweet  and  bitter  Orange. 

of  Attacks  upon  the  Foliage. — Like  certain  internal  animal  para- 

lich  feed  only  upon  the  fat  of  their  hosts,  and  do  not  touch  it« 

OTj    QS,  the  mite  does  not  destroy  the  vital  functions  of  the  leaf. 

iUorophyl  is  untouched,  and  the  plant  is  robbed  of  a  portion  only 

essential  oil.    The  leaves  never  drop,  no  matter  how  severely  at- 

,  but  there  is  loss  of  vitality,  and  the  growth  of  the  plant  is 

d.    This  is  especially  noticed  in  young  trees,  which  are  frequently 

on  by  the  pest  in  early  summer,  and  during  the  remainder  of  tiie 

make  little  progress. 

J  foliage  of  affected  trees  wears  a  dry,  dusty  appearance,  and  loses 

The  leaves  are  without  gloss,  and  become  slightly  warj^ed,  aa  in 
rhts. 

d  Fruit, — If  severely  attacked  by  rust  before  it  has  completed 

DWth,  the  orange  does  not  attain  its  full  size.    Very  rusty  fruit  is 

^8  small.    Its  quality  is,  however,  improved  rather  than  deterio- 

•   The  toughened  rind  preserves  it  from  injury  and  decay,  prevents 

ion  from  within,  and  carries  the  ripening  process  to  a  higher 

F  oranges  can  be  shipped  without  loss  to  great  distances.    They 

»r,  both  on  and  oft*  the  tree,  and  when  they  reach  the  Nortli- 

)  superior  to  the  bright  fruit  in  flavor.    Consumers  not 

I  oi  this  fact,  however,  prefer  the  latter,  and  the  reduced 

bronzed  fruit  more  than  offsets  to  the  producer  its  superior 

shipping  qualities. 

%nd  Spread  of  the  Mite, — Of  the  origin  of  tire  Eust-mite, 

ve  or  introduced,  we  as  yet  know  nothing.    As  far  as 

red,  it  is  not  found  upon  the  wild  orange  trees  in  Flor- 
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ida,  although  it  attacks  them  indiscriminately  with  others  of  the  Ohnu 
family,  when  transplanted  to  open  ground,  and  it  may  exist  upon  them 
in  small  numbers  in  their  native  swamps. 

It  is  said  that  a  few  years  ago  rust  was  entirely  unknown,  but  the 
orange  industry  in  this  State  is  of  such  recent  growth  that  attention  has 
not  long  been  directed  to  this  matter.  When  but  little  fruit  waa  pro- 
duced, occasional  discolorations  of  the  rind  would  naturally  pass  an- 
noticed. 

Periods  of  Increase. — As  is  the  case  with  most  invasions  of  insects,  tbe 
pest,  although  increasing  rapidly  for  a  time,  is  likely  to  i*each  a  maxi- 
mum in  a  few  years  and  afterward  decline.  This  has  been  tLe  expe- 
rience in  former  years  with  scale-insect,  and  is  attributable  to  compar- 
ative immunity  from  enemies  and  parasites  at  the  outset.  As  the  num- 
ber of  their  enemies  increases,  that  of  the  destroyers  diminishes,  untilin 
tinie  a  state  of  equilibrium  is  reached,  which  is  only  disturbed  tempo- 
raxny  by  the  changing  conditions  of  climate,  or  other  and  obscore 
causes. 

Iji  seems  probable  that  the  Rust-mite  has  reached  or  is  already  past 
the  period' of  maximum  destructiveness,  and  that  succeeding  years  will 
witness  its  subsidence.  The  mite  has  at  present  few  enemies,  and  of 
these  the  most  important  are  uufortunately  not  abundant.  They  give 
promise,  however,  of  greater  efficiency  in  future,  as  they  belong  to 
families  many  of  whose  members  are  as  prolific  as  the  Bust-mite  itselfl 

OeograpMcal  Distribution. — Rust  appears  to  be  known  upon  theorange 
only  in  Florida.  Within  the  limits  of  the  State,  however,  its  presenoe 
is  universal.  Ko  section,  whatever  claims  may  be  made  to  the  contrary} 
is  exempt. 

REMEDIES. 

Influence  of  Soil  and  Methods  of  Cultivation.-^^The  effect  upon  the 
prevalence  of  rust  of  various  systems  of  cultivation  and  of  applications 
to  the  soil,  for  the  x)urpose  of  changing  its  nature  or  supplying  assumed 
deficiencies  in  its  composition,  has  been  the  subject  of  endless  discus- 
sion, and  of  experiments  affording  negative  ot  conflicting  results,  whidi 
cannot  profitably  be  reviewed  here. 

Suffice  it  to  say,  no  method  of  combating  rust  by  special  treatmentof 
the  soil,  or  other  indirect  action  through  the  plant,  has  been  proTen 
effective.  By  forcing  with  fertilizers  or  high  cultivation^  no  improve- 
ment is  effected  iu  the  color  of  the  fruit.  This  depends,  not  upon  tbe 
condition  of  the  tree,  but  rather  upon  the  number  of  the  mites,  wMch 
is,  in  fact  increased  by  an  abundant  supply  of  new  growth  and  acwi- 
stant  succession  of  fresh  and  vigorous  leaves. 

It  seems,  however,  to  be  an  established  fact  that  the  fhiit  is  less 
liable  to  rust  upon  low  than  upon  high  lands.  Groves  planted  upon 
moist,  rich  hammock  or  clay  soils  produce,  iis  a  rule,  brighter  fruit 
than  those  upon  high,  sandy  pine  lands. 

This  result  is  connnoiily  attributed  to  the  abundance  of  moisture io 
low  ground;  but  it  lyay  be  more  directly  due  to  the  denser  shade 
afforded  by  a  more  vigorous  foliage  and  reduced  radiation  from  a  darker 
soil.  In  the  native  wild  groves,  which  are  always  densely  shaded  bj 
forest,  neither  rust  nor  mites  are  found,  and  the  same  immunity  is 
enjoyed  by  cultivated  trees  planted  in  similar  situations. 

Preventive  Measures. — It  is  not  at  present  2)0SBible  to  suggest  any 
preventive  measures  that  can  be  universally  adopted,  nor  are  precau- 
tions likely  to  avail  much  against  an  enemy  which  already  exists,  even 
if  it  does  not  always  make  its  i)resence  known,  iu  almost  every  grove 
and  nursery  in  the  State. 
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■ 

irho  advocate  forest  cnltore  for  the  orange  may  justly  daim 

advantage  of  affording  comparative  immnnity  from  fust ;  bat 

of  the  merits  and  demerits  of  this  and  other  systems  of  cal- 

must  be  left  to  the  horticultorist. 

II        \  however,  be  proper  to  suggest  that  where  isolation  is  prac- 

1^        ih  can  be  accomplished  towards  the  exclusion  of  such  pests 

x       -mite  and  the  scale-inse(^t  by  properly  arranged  natural 

rk      k    jDiarr6w  belts  of  original  forest,  with  its ,  undergrowth,  may 

oity  at  least  on  the  southeast  side  of  the  grov^,  or,  on  high  land,  the 

u  pihes  may  be  supplemented  by  faedge^rows  of  the  native  holly,  the 

e^  bi  other  evergr^H  shrubs,  whidh  thrive  upon  uplands  in  the 

fsu    .  wiiid-ftreaks  not  only  prot^t  the  luring  trees  andfrtut  from 

iruippiiig  a<^tion  of  southeasterly  gales,  but  afford  the  best  and  only 

t6  the  spread  of  mites  and  bark-lice,  prohibiting  their  direct 

»    H  upon  spidetd  and  other  insects,  through  whose  aid  they  are 

i  0/  Ifisectidides. — ^  the  Bust-mite  lives  exposed  upon  the 

oi  xne  plant,  neither  inhabiting  a  gall,  nor  making  any  protec- 

eiing  for  itself  or  young,  it  is  not  a  dif&cult  matter  to  reach  it 

lU  1]      ^ticides  thoroughly  applied.    The  adult  mites  are  very  deli- 

).  ana  readily  succumb  to  applications  of  moderate  strength,  but  the 

possess  much  greater  vitality,  and  require  for  their  destruction, 

dons  of  great  penetrating  power.    The  immature  mites,  while  un- 

dng  tiieir  transformations,  ar6  also  difScult  to  kill,  and  appear  to  be 

ly  pit)te6ted  by  the  Old  skin,  within  which  their  changes  take  place. 

.    sse  three  stages,  the  adult,  the  molting  young,  and  the  egg,  exist 

Itaneously  at  all  seasons  of  the  year.    The  development  of  the  mite 

)een  shown  to  be  very  rapid.    The  eggs  hatch  in  four  or  five  days, 

e  extending  rarely,  in  winter,  to  two  weeks.    Molting  takes 

I  lu  seven  to  ten  days,  and  lasts  two  days.    Eggs  are  probably  laid 

a  ]    r  days  after  the  molt. 

b     plying  remedies,  it  follows  from  these  data  that  if  the  mites 

are  kill^,  and  their  eggs  left  alive,  .young  mites  reappear  imme- 

,  adults  are  found  in  ten  or  twelve  days,  and  fresh  eggs  are  de- 

.  within  two  weeks.    If  the  molting  mites  are  also  left  alive, 

uttle  good  can  be  accomplished,  as  a  fresh  crop  of  adult  mites  and 

II  be  produced  in  two  or  three  days. 

«u  combating  Bust-mite  the  dif&culty  in  killing  the  eggs  compels  us 

t^    ;)t  one  o,f  two  alternatives.    We  must  either  use  powerful  insecti- 

solimons  even  stronger  than  are  required  for  scale-insects,  or 

.e  several  applications,  at  short  intervals,  of  washes  competent 

•«'u  tne  mites  ofily.    In  this  way  the  trees  may  be  freed  of  mites,  by 

the  young  as  ftey  hatch,  and  not  allowing  any  to  reach  the 

:e  and  produ^  a  fresh  crop  of  eggs. 
Luuowing  substances  have  been  tried  and  their  effects  noted  upon 

and  their  eggs : 

T-otZ  S6ap» — The  action  of  this  substance  upon  the  mites  ispecul- 

flL        e  of  it  iu  solution  causes  them  to  relinquish  at  once  their 

[ihe  leaf.    All  other  liquids  that  have  been  tried,  even  if  they 

},  increase  the  tenacity  with  which  they  cling  to  its  sur- 

1  tne  free*  niitcs  are  at  once  removed  from  leaves  dipped  in  a 

1  pound  to  100  gallons  of  water.    Sta:*onger  solutions  are, 

aired  to  kill  them  or  their  eggs  and  the  dormant  (tnolting) 


*  ^  ■    -      ■■>-■«  J-  --■■>..-■  .^  ^  .  ■  m. 


es  adults  and  young  not  dormanti  or  undergoing  transformation. 
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Tbe  following  experiments  made  in  the  laboratory  upon  inteted 
leaves,  show  the  action  of  solutions  of  various  strength.  In  onler  to 
retain  the  mites  upon  the  leaves,  the  liquids  were  beaten  iuto  foam, 
which  was  spread  evenly  upon  both  surfaces,  care  being  taken  to  wet 
every  part  of  the  leaf. 

(1.)  Solution :  1  pound  to  100  gallons.  Free  mites  washed  from  the 
leaf  with  spray  and  collected  upon  blotting  paper,  began  to  crawl  away 
as  soon  as  diy,  and  showed  no  injury  the  following  day.  Eggs  and 
molting  young  remained  upon  the  leaf  and  were  not  aflTected. 

(2.)  Solution :  1  pound  to  60  gallons.  Applied  in  foam.  Free  mites 
in  great  part  killed.    Molting  young  and  eggs  not  killed. 

(3.)  Solution:  1  pound  to  32  gallons.  Adult  mites  all  killed.  Molt- 
ing young  in  part  killed.    E^gs  not  killed. 

(4.)  Solution :  1  pound  to  10  gallons.  Adult  mites  all  killed  and  shriv- 
elled, in  two  or  three  hours.  Molting  mites,  about  80  ])er  cent  killed. 
Eggs,  a  large  percentage  killed. 

(5.)  Solution :  1  pound  to  5  gallons.  Adult  mites  all  killed.  Molting 
mites  apparently  all  dead  in  two  days.  Eggs  evidently  affected,Dot 
all  killed,  but  many  collapsed  by  the  second  day. 

(6.)  Solution :  1  pound  to  1  gallon.  (This  solution  is  nearly  solid  when 
cold.)  Mites  all  killed.  On  the  second  day  all  the  eggs  appead^ed  od* 
lapsed  and  dead. 

The  whale-oil  soap  usually  supplied  by  dealers  is  inftoior  to  that  used 
in  the  above  experiments.  As  an  effective  remedy  for  Bost-mite  a  8(dn- 
tion  of  1  pound  to  5  gallons  of  water  may  be  recommended.  It  should 
be  applied  in  early  spring,  before  the  new  growth  begins.  Two  or  ttree 
applications  will  be  required,  which  should  be  made  at  intervals  of  one 
week.  The  cost  of  the  wash,  at  the  ordinary  retail  price  for  the  soap 
(10  cents  per  pound),  is  2  cents  per  gallon. 

Very  weak  solutions  may  be  made  effective  if  used  at  ftequent  short 
intervals,  but  the  labor  and  expense  of  making  tiie  numerous  applioft- 
tions  required  will  be  very  great. 

A  solution  of  1  pound  to  5  gallons  will  not  iiynre  the  trees,  bat  mar 
cause  the  blossoms  to  drop.    No  directions  can  be  given  as  to 
greatest  strength  of  solution  that  can  be  used  upon  blooming  t 
without  loss  of  fruit,  as  this  depends  largely  upon  the  condition  of 
tree.    Solutions  of  1  pound  to  10  gallons  can  probably  be  safely  i 
in  most  cases,  and  will  be  effective  if  several  applicataons  are  mi      u 
intervals  erf  a  few  days. 

Sulphur. — ^The  mites,  both  adult  and  young,  are  very  sensitive  to  sol- 
phur,  and  are  readily  kUled  by  it  in  any  form  in  which  it  can  be  nude 
to  act  upon  them.    The  eggs,  however,  are  not  readily  affected|  ui 
even  survive  an  exposure  to  the  fumes,  which  will  kill  tiie  plant   Fa- 
mlgation  cannot  be  resorted  to  without  extreme  danger  to  the  lifi 
health  of  the  tree.    The  finely  powdered  (sublimed)  flowers  of  su 
does  not  affect  the  plant.    It  adheres  more  readily  fh(     might  he 
posed  to  the  smooth  surfaces  of  the  leaves,  and  espei      Ly  w 
are  roughened  by  the  mites,  it  is  not  entirely  washed  i     ly  by  n     ^ 
rains.    Although  it  does  not  kiH  the  e^gs,  it  effectoally         muu 
the  free  mites,  which  are  sure  to  come  in  contact  with  it  in       ri 
derings,  and  if  it  can  be  made  to  remain  upon  the  plant,  the  yc 
they  hatch  are  also  destroyed. 

Flowers  of  sulphur  must  therefore  be  regarded  as  one  of  the  < 
and  most  effective  remedies  for  Bust-mite,  and  it  may  be  used  io  v 
advantage  iu  connection  with  whale-oil  soap  or  other  in&ectici<        ^' 
jLuay  be  suspeMed  in  wate  r  and  applied  in  spray.    With 
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iiy  powder  mfty  be  sifted  or  blown  upon  the  foliage  when 

at      or :     q.   A  little  wheat-flour  added  to  the  powder  would 

I  eness. 

-J  maceuu     L  preparation  known  as  milk  of  sulphur  (precipi- 

>       miough  a  much  more  finely  divided  powder,  proves  milder  in 

Qi>  upon  the  mites,  and  its  oost  will  prevent  its  extensive  .use. 

EXPERIMENTS. 

(1.)  A  small  seedling  orange  infested  with  Kust-mite  was  covered 
1th  a  nail-keg  and  fumigated  for  ten  minutes  by  burning  one  ounce 
Ipl      under  the  keg.    All  the  mites  were  destroyed,  but  the  eggs 
a  alive  ten  days,  and  finally  dried  up  with  the  leaves  of  the 
[jij  which  was  entirely  killed. 
^^.)  Flowers  of  sulphur  dusted  over  infested  leaves  through  a  loosely 
oven  clotb.     Free  mites  all  dead  iu  twenty-four  hours.     Molting 
as  all  dead  in  three  or  four  days.    Eggs  not  killed  in  nine  days,  but 
mites  killed  soon  after  hatching. 
{O.I  jSxperiment  Ko.  2  repeated  in  the  open  air,  and  leaves  allowed  to 
n  on  the  tree.    Heavy  rains  on  the  second  day  did  not  remove  all 
I  sulphur.    Besults  the  same  as  in  No.  2.    Mitics  all  killed.    Eggs 
hi;  killed. 

(4.)  Milk  of  sulphur  dusted  upon  the  leaves  through  muslin.    EfTect 
powerful  than  in  Nos.  2  and  3,  but  mites  in  the  end  all  killed, 
not  killed. 
i«i.i  Milk  of  sulphur ;  two  ounces  by  measure,  of  the  powder  suspended 
i  Hon  water.    Leaves  dipped  in  the  liquid,  when  dry  were  lightly 

1  with  grains  of  sulphur.    Adult  mites  dead  on  the  second  day. 
B  molting  mites  and  numerous  eggs  alive  on  the  second'day. 
I  Leaf  with  mites  confined  in  a  tight  box  with  another  leaf  on  which 
Euiur  had  been  dusted.    No  effect  after  twenty-four  hours.    On  the 
I  day,  however,  only  one  adult  mite  appeared  to  be  alive.    In  six 
e     L  the  mites  were  plainly  killed.    Eggs  not  killed. 
Jtus  experiment  was  repeated  with  sulphur  scattered  in  the  bot- 
3f  the  box,  and  precautions  taken  to  prevent  its  contact  with  tiie 
Besults  precisely  the  same  as  before. 

—By  confinement  in  very  tight  metal  boxes,  mites  may  be  kept 
rm  Detween  one  and  two  weeks,  or  until  the  leaves  dry  up  or  mold. 
(      ruction  of  the  mites  iu  this  experiment  was  therefore  due  en- 
w  the  slow  volatilization  of  the  sulphur. 
II.)  Sulphuretted  hydrogen.     Leaves  dipped  in  water  strongly  im- 
ited  with  the  gas.    In  twenty-four  hours  all  adult  mit^  were 
.  or  dying.    In  thirty-six  hours  all  free  mites  were  dead.    In  the 
time  40  to  50  per  cent,  of  the  moltin^]:  mites  died.    On  the  third 
^      jT  molting  mites  remained  alive.    Eggs  not  killed, 
auove  solution  of  sulphuretted  hydrogen  (sulphur  water)  was 
id  by  passing  through  two  gallons  of  water,  the  gas  given  oflf  by 
ices  of  sulphuret  of  iron,  treated  with  dilute  sulphuric  add. 

kable  results  obtained  with  sulphur  in  these  experiments, 

laiiy  the  effect  upon  the  adult  mites  of  the  gas  in  solution,  sug- 

nse  of  water  from  the  sulphur  springs  which  abound  in  various 

orida.    Although  it  cannot  be  supposed  that  these  natural 

tt  a  suflBciently  high  percentage  of  the  mineral  to  render 

ul  insecticides,  their  value  cannot  be  determined  without 

sitent  applications  may  suffice  to  ultimately  exterminate  the 

itf  cause  its  disappearance  &om  the  trees.    In  view  of  its 
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possible  importance  as  a  remedy,  those  who  have  access  to  natiinl 
springs  or  who  now  use  flowing  wells  of  snlphur  water  for  the  purpose 
of  irrigation,  should  thoroughly  test  it  by  making  repeated  appUcatioiiB 
at  short  intervals. 

iC^o^ene.— Emulsions  containing  G6  per  cent,  of  kerosene  oil,  and 
diluted,  with  water  ten  times,  as  in  applications  for  scale-insects,  do  not 
kill  the  eggs  of  the  Eust-mite.  The  same  emulsions  diluted  one  to 
twenty,  kill  nearly  all  the  mites,  but  do  not  kill  the  eggs.  Withdilu- 
tions  of  one  to  forty,  many  adults  esoape  destruction.  In  all  the  ex- 
periments made  with  kerosene  upon  scale-insect  the  trees  were  Dot 
cleared  of  Bust-mites.  They  usually  reappeared  in  numbers,  within 
five  or  six  days,  owing  to  the  hatching  of  the  eggs.  As  a  remedy  for 
Eust-mite,  therefore,  kerosene  is  not  as  effective  as  either  whale-oil  soap 
or  sulphur. 

In  making  applications  for  scale-insect  it  is  advisable  to  render  the 
wash  effective  against  Eust-mite  also,  and  this  can  be  in  a  measure  ac- 
accomplished  by  adding  sulphur. 

Experience  has  shown  whale-oil  soap  to  be  superior  to  condensed  milk 
in  forming  emulsions,  and  much  cheaper.  Emulsions  made  with  soap 
do  not  thicken  or  ferment,  as  when  milk  is  used. 

The  formula  that  has  already  been  published  (see  ante,  page  331) 
gives  the  best  results. 

The  emulsion  should  be  diluted  with  waiter  ten  times,  or  in  the  pro- 
portions 1  to  9,  and  applied  in  fine  spray. 

In  cases  where  an  application  is  needed  for  both  scale-insect  and 
Eust-mite  the  above  wash,  with  two  or  three  ounces  of  sulphur  added 
to  each  gallon  of  the  mixture,  forms  the  most  effective  combination 
that  can  at  x)resent  be  devised.  It  is  best  applied  in  early  spring,  bnt 
should  never  be  used  in  midwinter  or  when  there  is  danger  from  frast 

OreosoU. — Several  experiments  with  crude  oil  of  creosote,  saponified 
with  lard  oil  and  lye,  or  dissolved  in  strongly  alkaline  solutions,  gave 
about  the  same  results  as  66  per  cent,  kerosene  emulsions.  The  mites 
were  readily  killed,  but  their  eggs  for  the  most  part  survived. 

Creosote  is  highly  poisonous  to  plants,  and  must  be  used  in  small 
doses.  Four  or  five  fluid  ounces  of  crude  oil  of  creosote,  dissolved  in 
one  gallon  of  strong  soap  solutioti,  makes  as  strong  a  wash  as  it  is  safe  to 
apply.  Although  even  cheaper  than  kerosene,  it  is  not  a  more  effedive 
remedy,  and,  owing  to  the  greater  danger  attending  its  ase^  it  c^mot 
be  recommended  in  preference  to  the  latter. 

A  strong  carbolic  or  creosote  soap  can  be  purchased  at  a  reasonable 
price,  and  will  prove  very  useful  to  orange-growers,  as  it  is  not  only  a 
powerful  insecticide,  but  also  a  remedy  for  <<  cSe-back,"  and  possibly  sdao 
for  "  foot-rot,"  or  any  disease  of  the  plant  of  fungoid  origin. 

Potash. — Very  strong  lye  is  required  to  kill  the  mites,  and  theireggs 
are  not  destroyed  except  by  solutions  sufficiently  causmc  to  bom  the 
leaves  and  bark. 

The  different  commercial  brands  of  concentrated  ly6  and  caostio 
potash  vary  greatly  in  purity  and  strength.  The  potash  used  in  th6 
following  experiments  was  a  superior  article^  puit  up  in  l-]^iind  balb) 
coated  with  rosin : 

(1.)  Solution:  4  pounds  (48  ounces)  potash  to  1  gallon  water.    I 
dipped  in  this  solution  were  badly  burned,  and,  togettier  with  th<      uie 
mites  and  eggs  were  entirely  destroyed. 

(2.)  Solution :  2  pounds  (24  ounces)  potash  tcfl  gallon  water.  I 
charred.    Mites  and  eggs  destroyed* 
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ton:  1  pound  (12  ounces)  potash  to  1  gallon  water.  Mites 
L  jcfllefl.  A  single  living  adult  seen.  Molting  mites  and  eggs 
oiled.  Leaves  deyitaliz^,  but  not  charred, 
olution:  8  ounces  potash  to  1  gallon.  Adult  nutes  nearly  all 
One  half-grown  mite  seen  crawling  ahout  among  crystals  of 
Molting  mites  and  eggs  not  killed. 
Dlution :  6  ounces  potash  to  1  gallon.  .  Adult  mites  killed.  Sev- 
mtly  molted  mites  seen  crawling  on  second  day.  Molting  mites 
d.    Eggs  uniigpred. 

olution :  4  ounces  potash  to  1  gallon.  Many  adult  mites  killed ; 
ive.  Numerous  young  mites  alive  on  second  day.  Molting 
id  eggs  uninjured. 

olution:  3  ounces  potash  to  one  gallon.  Same  results  as  ISfo*  6. 
ODs  of  1  pound  to  the  gallon  have  been  used  upon  orange  trees, 
lOugh  all  the  leaves  and  portions  of  the  hark  were  destroyed, 
overed  rapidly  from  the  effects  of  the  application.  Such  heroic 
at  for  insect  pests  is,  however,  unnecessary  and  unadvisahle. 
irikm. — Applied  in  fine  powder,  this Jnsecticide  visibly  affected 
It  mites  and  caused  them  to  erect  themselves  frequently  upon 
al  prolegs.  The  free  mites  left  the  leaves  in  a  few  hours,  but  it 
ful  if  many  of  them  were  killed.  The  molting  mites  and  eggs 
d  uninjured.  Continued  exposure  to  contact  with  the  strong 
disables  and  finally  kills  the  mites,  but  they  are  not  as  violently 
as  many  of  the  higher  insects,  and  recover  from  slight  appli- 

— Not  the  slightest  effect  was  obtained  with  applications  of 
the  following  experiments  will  show: 

reshly  air-slaked  stone-lime  dusted  thickly  over  infested  leaves, 
mtinued  feeding  and  propagating  under  the  coating  of  lime-^ 
and  did  not  abandon  the  leaves  during  eight  days  in  which' 
re  kept  under  observation. 

laked  lime:  1  piut  measure  suspended  in  1  quart  water,  and 
to  partly  settle.  Leaves  dipped  in  the  turbid  liquid.  Ko  in- 
3ffect  upon  the  mites  or  their  eggs.  Adult  mites  were  rendered 
by  fine  particles  of  lime  adhering  to  them,  and  all  left  the  leaves 
wo  days,  but  were  not  killed. 

ame  solution  as  ]N^o.  2,  clarified  by  standing  several  days.  Leaves 
in  the  clear  lime-water.  No  effect  whatever  during  eight  days' 
tion. 

. — Finely-sifted  hard-wood  ashes  dusted  upon  the  leaves  pro- 
o  effect  whatever  upon  the  mites,  and  did  not  seem  to  discom- 
em  in  the  least. 

kbove  experiments  were  made  in  December  during  continued 
ither,. which  retarded  the  development  of  the  mites  and  inter- 
imewhat  with  observations  as  to  hatching  of  the  eggs  under 

Qt 

CAUTION. 

B  danger  in  applying  penetrating  liquids  to  orange  trees  during 

•.    First,  because  any  shock  to  a  dormant  tree  is  apt  to  start 

induce  new  gi-owth,  at  a  time  when  there  is  danger  of  frost. 

C5ession  of  cold  nights  and  cloudy  days,  such  as  frequently 

s«*  winters,  following  immediately  after  an  application,  will 

iDJurious  extent  its  ettect  upon  the  plant,  by  preventing 

the  liquids  used  and  allowing  them  to  remain  too  long 

the  leaves  and  bark.    Serious  loss  is  liable  to  follow  a 

s^arniug. 
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SECOHD  BEPORT  OH  THE  CATTSBS  OP  THE  DBSTBVOTIOH  01  H 
E7EBGBEEN  AlH)  OTHEB  FOBEST  TBEES  IB  HOBTHEBI  R 
EHOLAND  AND  IfEW  YOBK 

By  Dr.  A.  S.  Packard,  Special  AgmU 

In  pursnance  of  the  work  of  tho  last  season,  I  visited  the  Adi 
region  of  Kew  York  in  Jnne  and  Jaly  of  the  present  season,  ana  lo 
made  an  extended  journey  through  Aroostook  County,  Maine,  visiti 
the  Moosehead  Lake  region,  and  spent  the  remainder  of  the  summer 
Brunswick,  Me.,  and  on  the  shores  of  Casco  Bay.    My  object  in  vii 
ing  Northern  New  York  and  Maine  in  the  latter  part  of  June  and 
in  July  was  to  ascertain  whether  the  Spruce-bud  Tortrix  de     ib«a 
my  last  report  was  concerned  in  the  widespread  destruction  oi      i 
and  fir  in  tliose  important  lumbering  regions.    The  result  showeu 
this  caterpillar,  which  has  in  former  years  been  so  destructive  to  i 
spruce  and  fir  In  Cumberland  and  adjoining  counties,  has  n^t  been 
work  to  any  appreciable  extent  in  the  northern  forests.    Indeed,  no 
caterpillar  of  this  species  {Tortrix  fumiferana)  was  to  be  founa  af 
diligent  search  in  the  Adirondacks  nor  in  Aroostook,  and  at  Moosehc 
Lake  but  a  single  specimen  was  captured,  early  in  July  (the  7th),  8h< 
ing  that  it  was  much  less  common  this  year  than  at  the  Kangely  La) 
last  season.'    Here  it  may  be  remarked  that  the  same  caterpillar  ^ 
found  hi  to  in  June  (the  22d)  to  be  less  common  about  the  shores  of  ( 
Bay  than  in  1883.    This  shows  that  this  destructive  insect  is  gra^ 
becoming  scarce. 

THE  DESTRUCTION  OF  SPRUCES  IN  NOBTHEBN  NEW  TOEK. 

I  spent  about  two  weeks  in  the  middle  part  of  June  in  the  Adii 
(lacks,  passing  through  the  more  mountainous  portions,  from 
Ausable  Chasm  to  Scroon  Lake,  spending  most  of  the  time  at  Ee 
Flats,  at  Beede's  Hotel,  i  n  the  heart  of  the  forest  region.    Mr.  Beede,  ^ 
was  formerly  a  lumberman  and  guide  through  these  forests,  info 
me  that  the  spruce  had  been  dying  for  the  past  fifteen  years,  and  i 
on  the  mountains  surrounding  the  hotel  about  one  spruce  in  ten  1 
died ;  and  from  our  observations  and  those  of  George  Hunt^  esq. 
Providence,  who  kindly  accompanied  mo  on  this  journey  and  who 
visited  thes(!  woods  for  many  years  piist,  we  sliould  judge  this  to 
moderate  estimate.    The  trees  had  not  died  in  masses  or  clumpSi 
simply  individually,  and  in  places  only  were  the  dead  trees  espc 
thick.    That  they  had  not  died  from  the  attacks  of  caterpillars  \ 
evident  from  the  appearance  of  the  trees,  partic^arly  the  to 
branches,  which  showed  no  traces  of  having  been  eaten  back  by  woi 
such  as  is  the  case  on  the  coast  of  Maine ;  moreover,  no  traces  of 
bud-worms  were  to  be  found  either  on  the  young  trees  bordering 
fields  or  roadways  or  in  the  forests. 

Mr.  Beede,  like  others,  attributed  the  death  of  these  to  drought, 
it  was  observed  that  the  trees  were  dying  in  damp^  protected  plac 
well  as  in  situations  where  severe  drought  might  iiyariously  aroct  u 
and  that  the  pines  and  maples,  as  well  as  other  trees^  were  in  a  hea 
condition.  The  path  up  to  tho  summit  of  the  "Giant  of  the  Vail 
led  through  spruce  woods,  in  which  there  were  numerous  dead  and  d; 
spruces.  None  or  scarcely  any  dead  spruces  or  firs  were  observed  w! 
did  not  have  the  bark  filfed  with  bark-borers,  species  of  Dendro 
and  Tomicusy  or  allied  genera. 
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(Two  h    ^  liviBg  fipmces,  the  wood  fall  of  sap  and  the  leaves  fresh 
I       ,  were  examined,  and  in  the  bark  were  nnmerons  beetles  of 
Eylurgops,  both  in  the  worm  or  grab  state  and  in  the  beetle 
.    X         beetles,  while  in  the  young  or  worm  condition,  ran  their 
i     uivu  Dhe  sap-wood  and  partially  girdle  the  tree.    There  were 
]iiv     OS  in  these  trees  to  ultimately  kill  them,  and  there  was  no 
lb  but  Duat  these  two  trees  were  doomed  to  death  by  this  cause.    We 
1  tiiese  cases  especially,  as  it  is  doubted  by  some  entomologists  in 
urupt)  whether  living,  healthy  trees  are  attacked  by  borers.    Our  ex- 
ieDce  teaches  us  that  not  only  spruces,  firs,  and  pines  are  attacked 
dlled  by  boring  beetles,  but  the  experience  of  others,  notably  that 
ur.  G.  Hart  Merriam,  shows  that  entire  groves  of  sugar-maple  sap- 
in  Northern  New  York  have  been  killed  outright  by  a  little  bark- 
His  accoqnt  is  published  in  full  in  the  American  Naturalist  for 
»ry,  1883,  p.  84.    The  following  extract  will  show  the  nature  of  the 
EUid  the  result  to  healthy,  living  trees : 

AlHmtthe  Ist  of  last  Anp^nst  (1882)  I  noticed  that  a-large  percentage  of  .the  under- 
of  the  SQgar-maple  in  Lewis  County,  Northeastern  New  Yonc,  seemed  to  be 
The  leaveB  drooped  and  withered,  and  finally  shriyoled  and  dried,  but  stiU 
o  the  branches.    The  majority  of  the  plants  affected  were  bushes  a  centimeter 
..V  in  thickness,  and  averaging  from  one  to  two  meters  in  height,  though  a  few 
>Med  these  dimensions.    On  attempting  to  pull  them  up  they  uniformly,  and  al- 
rithont  exception,  broke  off  at  the  level  of  the  ground,  leavinff  the  root  nndis- 
M.    A  glance  at  the  broken  end  sufficed  to  reveal  the  mystery,  for  it  was  perfor- 
—  Koth  vertically  and  horizontally,  by  the  tubular  excavations  of  a  little  Scol^tid 
which,  in  most  instances,  was  lonnd  still  engaged  in  his  work  of  destruction. 
^*  uiis  time  the  wood  immediately  above  tlie  part  actually  inyaded  by  the  insect 
tiU  sound,  but  in  a  couple  of  months  it  was  generally  found  to  be  rotten.    Dnr- 
^Teptember  and  October  I  du^  up  and  examined  a  large  number  of  apparently 
by  young  maples  of  about  tne  size  of  those  already  mentioned,  and  was  some- 
surprised  to  discover  that  fully  10  per  cent,  of  them  were  infested  with  the  same 
e,  tnough  the  excavations  had  not  as  yet  been  sufficiently  extensive  to  affect 
>atward  appearance  of  the  bush.    They  must  all  die  during  the  coming  winter, 
oAXt  sprin^:  will  show  that  in  Lewis  County  alone  hundreds  of  thousands  of 
(ogar-maples  perished  from  the  ravages  of  this  Scolytid  during  the  summer  of 

As  has  been  stated  in  our  Bulletin  on  Forest-tree  Insects,  it  is  well 
Bown  that  healthy,  large  sugar-maples  are  often  attacked  and  killed 
?ht  by  the  borer  which  attacks  that  valuable  shade  tree.    The  in- 
)f  the  death  of  healthy  trees  of  various  kinds  from  the  attacks 
ntemal  pests  or  of  bark-boring  beetles  are  so  numerous  that  we 
BOW  inclined  to  believe  that  the  death  of  the  spruces  in  North- 
New  York  and  New  England  is  almost  wholly  due  to  this  cause.  It 
belief  among  some  lumbermen  that  the  spruces  are  dying  of  old 
There  is  undoubtedly  a  natural  limit  to  the  life  of  any  tree,  but 
ny  should  this  cause  have  been  confined  to  the  spruce  only  within 
I     ten  or  fifteen  years  f    Spruces,  like  other  trees,  have  died  of  old 
i      )  the  world  began !  Again,  summer  droughts  and  winter  storms 
ere  cold  weather  should  not  affect  the  spruce  more  than  any  other 
01  our  forests,  especially  the  pine  and  the  hemlock.    On  the  con- 
•  the  spruce  is  our  hardiest  tree.    It  lives  farthest  up  on  mountain 
»|  it  is  the  northernmost  of  our  evergreen  trees,  living  nearer 
BtLC  circle  than  even  the  larch.    It  can  withstand  severe  drought, 
r  on  rocky  ground  where  the  soil  is  thinnest;  it  grows  luxuri- 
ramps  where  the  ground  remains  frozen  later  than  elsewhere, 
igement  of  its  branches  enables  it  to  withstand  heavy 
«f  inter  storms  as  well,  if  not  much  better,  than  any  other  tree 
lem  forests.    The  adverse  forces  of  nature,  winds,  gales, 
Iden  heat,  and  drought  have  acted  for  ages  upon  tiie 
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sprace,  and  by  the  processes  of  natural  selection  tbe  weak  qaalities  of 
other  evergreen  trees  have  apparently  been  eliminated  from  it;  it  has 
survived  and  persisted  by  reason  of  its  unusual  powers  of  endanutoe^ 
its  toughness,  and  insensibility  to  the  rigors  of  a  northeim  and  subarctic 
climate.  It  has,  however,  of  laX/Q  years,  and  perhaps  periodically,  been 
the  special  prey  of  boring  insects,  species  which  also  attack  its  allies 
and  the  pines,  but  which  seem  in  regions  firom  which  the  pine  has  been 
eliminated  by  the  ax  of  the  lumberman  to  concentrate  their  foroee  o& 
this  tree. 

THE  DESTRUCTION  OF  SPRUOES  IN  NQRTHERN  MAINf. 

Passiug  into  Aroostook  County  by  railroad  by  way  of  New  BroM- 
wick,  we  learned  that  the  spruces  were  still  dying  in  portions  of  that 
Province  in  great  numbers.  For  example,  we  were  told  that  Mr.  Gibson, 
of  Fredcricton,  in  the  winter  of  1882-'83  sent  parties  up  the  Nashwaka 
Eiver,  a  branch  of  the  Saint  John,  with  the  expectation  of  cutting 
40,000,000  feet  of  spruce  lumber ;  but  half  of  it  was  found  to  be  deai 
An  examination  of  the  spruces  in  the  vicinity  of  Presque  Isle,  Ashland, 
and  Patten  showed  that  the  bud- worm  had  not  been  at  work  in  those 
parts  of  Aroostook,  nor  along  the  road  from  Patten  to  Mattawamkeag. 

In  townships  8  and  9  (range  7  or  8t),  on  the  headwaters  of  the  Saint 
Groix  and  Mattawamkeag,  I  was  informed  by  a  lumberman  of  unnsnal 
powers  of  close  observation  that  the  S])ruce  trees  had  only  been  affected 
during  the  past  five  years.  When  he  first  went  into  the  woods  he 
found  the  trees  dying,  and  then  advised  the  owners  to  fell  them;  tliis 
was  the  best  possible  advice,  but  it  was  not  taken.  He  said  the  trees 
would  make  good  lumber  for  the  second  year  after  they  showed  signs 
of  dying,  as  it  takes  two  yeai*s  for  them  to  become  wholly  dead.  He 
estimated  that  over  the  region  he  lumbered  in  about  one  in  eight  trees 
had  died;  in  some  localities  two-thirds  had  been  killed.  He  was  the 
only  lumberman  we  have  met  who  unhesitatingly  attributed  the  disease 
to  borers,  though  wo  have  been  told  by  heavy  owners  of  lumbering 
regions  that  the  borers  were  the  cause  of  the  disease.  This  man  re- 
peatedly removed  the  bark,  and,  as  he  said,  "found  it  full  of  little  white 
worms."  He  also  assured  me  that  he  found  similar  worms  in  litis} 
spruce  trees^  and  that  the  result  of  their  work  wasto  girdle  the  tree. 

From  conversations  with  different  lumbermen  it  appears  that  a  sprooe 
tree  a  foot  in  diameter  gets  its  growth  in  from  forty  to  fifty  years.  The 
larger  trees  can  bo  culled  out  of  the  same  lumbering  region  every  tea 
years.  Lumbermen  have  the  impression  that  a  spruce  tree  grows  rap- 
idly. This  of  course  depends  on  the  soil,  position,  and  climate.  We 
have  found  the  past  season  that  spruce  saplings  about  4  feet  high  ge^ 
their  growth  iu  three  years;  it  is  easy  to  ascertain  this  by  the  diflferenee 
in  the  color  and  ai)pearance  of  the  bark.  Whether  the  spruce  grows  more 
rapidly  than  hard- wood  trees  remains  to  be  ascertained.  Standmg  in  a 
yard  of  a  house  in  Maine,  a  sugar-maple,  which  has  been  a  rapid  grow^, 
and  which  we  know  to  bo  about  forty-eight  years  old,  measued,  is 
September,  1884, 1  foot  from  the  ground,  2  feet  §  of  an  inch  in  diameler. 
The  Thorndike  oak,  on  the  campus  of  Bowdoin  College,  raised  firomaa 
acorn  planted  on  the  first  comnieucement  day  of  the  college,  oo  the  first 
Wednesday  of  September,  ISOC,  now  measures,  at  1  foot  from  the  gronml, 
30  inches  in  diameter,  having  therefore  attained  its  present  dimensioDS 
in  seventy-eight  years. 

From  Mattawamkeag  we  went  to  Moosehead  Lnkc.  Throughoat  tbe 
great  range  of  forests  to  be  seen  from  the  lake  at  .and  south  of  Mount 
"<^ineo  no  dead  spruces  were  to  be  observed;  though  a  siugle  bud-wona 
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)  was  beaten  from  a  yonng  spnice  Jnly  6.    Here, 
r;  3     3very  where  else,  dead  spruces  occasionally  occurred  whose, 
led  with  Scolytid  beetles. 

xi.  d,  Coe,  esq.,  of  Bangor,  to  whom  we  are  indebted  for  infor- 
regarding  the  destruction  of  spruce  timber  in  Maine,  we  learned 
ge  tcicts  of  spruce  timber  near  Kennebago  Lake,  on  the  height 
between  the  Androscoggin  and  Forks  of  the  Kennebec,  had  been 
ed. 

!oe  also  informed  us  that  he  learned  from  General  Smith,  of 
:ewock,  that  the  spruce  growth  about  that  town  and  Waterville 

this  century  had*  been  diseased,  and  died  very  much  as  in  the 
V  years. 

various  persons  we  learned  that  the  evil  is  now  abating,  and 
.  doubt  if  the  tracts  of  dead  spruce  could,  at  least  those  near  set- 
s  or  villages,  be  cut  down  and  removed,  leaving,  however,  the 
undergrowth,  a  new  growth  of  spruce  would  spring  up,  which 

or  fifty  years  could  be  profitably  lumbered. 

CONDITION  OF  THE  HACKMATACK  IN  1884. 

Eurches,  or  hackmatacks,  throughout  the  region  passed  through 
b  summer  have  been  examined  with  a  good  deal  of  intereist  in 
>  note  the  efi'ects  produced  by  the  ravages  of  the  larch-worm 
ericlisonii)  duriug  the  two  preceding  summers.  In  our  last 
¥e  gave  the  history  and  degree  of  ravages  caused  by  this  worm, 
lackmatack,  or  larch,  is  a  very  hardy  tree,  only  less  so  than  the 
as  it  grows  near  the  northern  limit  of  trees  and  is  commonly 
:ed  with  the  spruce  on  the  bleak,  almost  treeless,  coast  of 
•n  Labrador,  where  we  have  seen  it  in  abundance,  though 
I  compared  with  the  size  it  attains  in  Northern  Maine  and  New 
ck. 

e  worm  does  not  appear  until  early  in  July,  it  had  not  of  course 
ts  work  at  the  time  we  were  in  Northern  New  York.  Throughout 
iiMaine  this  saw-fly  was  rarely  seen.  At  Woodstock,  NewBruns- 
le  fresh ly-hatched  worms  were  detected  about  the  Ist  of  July, 
larches  observed  along  the  road  from  Presquo  Isle  to  Ashland 
tten  were  but  slightly  affected.  The  flies  were  scarce,  a  great 
oflf  in  numbers  from  the  previous  years,  and  the  trees  during 
t  week  of  July  were  but  slightly  affected.  When  the  worms 
stained  a  considerable  size,  and  have  been  destructive  to  the 
bhe  trees  begin  to  turn  brown  and  to  present  a  very  characteris- 
»rance,  as  if  a  light  fire  had  passed  through  them.  Only  at  a 
long  the  railroad  south  of  Dover,  Me.,  were  a  few  larches  seen 
lad  turned  somewhat  brown,  and  there  were  a  few  slightly 
Tees  seen  from  the  cars  between  Bangor  and  Augusta.  Later 
)n,  in  August,  after  the  worms  had  disappeared  at  Bruns- 
larches  were  found  to  have  been  but  slightly  harmed  by  the 
I  h    ched  out  this  summer. 

loie,  then,  while  a  small  proportion  of  larches  have  been 

tms  worm,  this  vigorous  tree,  though  defoliated  for  two  sue- 

s,  seems  in  the  majority  of  cales  to  survive  the  loss  of 

igh  it  threw  out  miich  shorter  ones  the  present  summer. 

•  cent,  of  our  northern  larches  died  from  the  attacks  of 

very  probably  the  numbers  of  this  insect  will  diminish 

;t  year,  and  the  species  may  ultimately  become  as  rare 

been  in  Europe,  until  a  decrease  in  its  natural  insect 

jftvorable  climatic  causes  induce  its  undue  multiplication. 
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THE  REDDISH-TSLLOW  8PRtJC£-BUD  WORM. 

{Steganoptyclui  ratzd>urgiana  Sax.) 

A  oatcri^illar  Dot  befoi^e  observed  bynswas  found  tobeveiynfji- 
rioiis  to  the  white  spruce,  and  in  a  less  degree  the  black  spraceon  Sqnmdi 
Island,  Booth  Bay  Harbor,  Maine.  July  11  the  white  spruce  shootB  par- 
ticularly were  found  to  have,  in  many  cases,  been  stripped  bareof  their 
leaves,  especially  the  terminal  fresh  shoots.  The  shoots  had  been 
stripped  either  wholly  or  only  on  one  side,  some  of  the  young  trees  beiog 
badly  injured,  and  as  they  were  used  as  ornamental  shrubs  aroimdtlie 
summer  cottages  on  that  island,  their  beauty  was  seriously  manei 
They  also  affected  the  whit^-spruce  trees  growing  wild  among  the  rocki 
on  the  shore,  while  but  a  few  black  spruces  hsA  been  iiguied.  lb 
shoots  and  branches  were  fairly  alive  with  the  moths,  which,  onbeiBg 
disturbed  would  rise  up  in  great  numbers  and  then  settle  down  upon 
the  leaves.  Upon  sending  a  specimen  to  Prof.  O.  H.  Femald,  of  fhe 
Maine  State  College,  who  is  the  leading  authority  on  the  TartncMla,  a 
family  of  leaf-rolling  moths,  he  kindly  informs  me  that  it  is  a  new  dep- 
redator, only  recently  detected  in  this  country.  His  letter  to  me  leads 
as  follows : 

Maiitb  State  Colucos, 
Department  of  Natubai.  Histort, 

Orano,  Jtfe.,  October  4, 188i 

My  Dkar  Professor  :  Tonr  card  and  the  insect  have  come  to  hand.  I  have  taken 
this  insect  at  Mount  Desert  in  the  latter  part  of  July,  1882,  in  abnndance  ttoond 
sprnces  in  which  the  terminal  twigs  were  destroyed.  This  was  presomptlTe— thon^ 
not  positive — evidence  that  they  were  the  ones  that  caused  the  destraotion  of  thetwiOi 
I  found  them  ap^ain  this  summer,  early  in  July,  on  Islesborongh.  aionnd  spruces  in  the 
same  way  as  described  above.  I  have  also  received  the  insect  for  detennimation  ftm 
New  Hampshire.  This,  I  believe,  is  the  entire  history  of  tha  insect  in  this  ooonti^, 
for  it  has  never  been  sent  to  mo  except  as  above,  and  it  is  not  in  any  of  the  ooUsotisBi 
of  the  country  to  my  knowledge. 

I  at  once  determined  it  to  be  a  Steganoptychaf  and  as  it  agreed  with  nothing  in  ■! 
American  collection,  I  turned  to  the  foreign  species  and  found  that  it  was  near,  if  SN 
identical  with,  the  European  S.  raizeburgiaTia  Sax.  I  have  three  examples  ftomGenaaiy 
which  vary  somewhat,  as  do  the  si>ecimeps  of  this  country.  I  hava  now  givea  tbi* 
a  critical  examination  and  comparison,  and  brieve  them  to  be  identioiJ.  ImsdiS 
microscopical  examination  of  the  genitalia  of  the  males,  uid  find  them  alike.  Softs 
as  any  studies  which  can  be  made  on  the  imagos  go  they  would  be  legaided  idsutioiL 

If  you  found  the  larvse  and  made  any  studies  on  them,  I  would  be  fflad  to  hats  J«s 
compare  them  with  what  the  following  authors  say,  and  let  me  know  wnether  they  ifN* 
or  whether  the  eariy  stages  diflcr.  See  the  following  works,  which  I  think  CKmf^ 
the  entire  history-  of  the  literature  of  the  subject:  Batzeburg.  Forest  Inseotl^  toLL 
p.  227,  plate  12 ;  fig.  3,  Imago;  3  L., larva;  and  plate  13,  figs. 3  and 4.  twindesb<Q|N 
by  thelarvie:  Zeller,  Isis  (not  in  my  library ),  1846,  242:  Uemoh-Scnaefi&,  Beliaattr 
crlinge  von  Europa,  vol.  Y,  p.  208:  Heinemann,  Wickler,  p.  212,  who  states  tiist  A> 


lor  xiuDuera  leneranay  wuica  ueiongs  lo  anoxner  genus.  oifauiuin'B  JHLanaai.Tin. •» r 
238,  under  ieneranaj  says,  *'not  scarce  among  fir  trees.''  Wilkinson,  British  l\vtiioHi 
p.  186,  under  tencrana  ;  Freyer  (not  in  my  library) ;  Guende,  Index  methodJbcus,S6,asdtf 
the  name  errana :  Westwood,  British  Moths  (not  in  my  library),  piNetosa/  Kaltenlisehi 
Die  Pfianzenfeindc,  p.  698— you  may  get  some  help  from  this;  Frey,  Die  LepidoplMW 
der  Schweiz,  p.  325. 
Yours,  truly, 

C.  H.  FERKAID. 
Dr.  A.  8.  Packard. 

Like  the  dark  olive-brown  bnd-wonn  {Tartrixfumiferana)  thiB  wofli 
eats  around  the  bud  in  June,  gnawing  ofif  the  leaves  and  thus  looMB* 
ing  them,  so  that  they  remain  attached  by  a  loose,  slight  web  flUediritt 
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li  under  thia  mass  the  caterpillar  lives  cqncesded  from 

iny  of  insectivorons  birds. 

t  \       laie  for  the  caterpiUars,  nearly  or  quite  all  having  trans- 
1       inro  moths,  only  a  single  belated  worm  was  found,  whidi,  there 
iti     Brest  presumptive  evidence  for  believing  is  the  young  of  the 
I]     ition.    It  is  much  smaller,  nearly  one-half  as  large,  and  en- 
T  au     ent  from  the  caterpillar  of  tiie  common  spruce  bud-worm 
i/erana)  and  is  of  a  general  reddish-yellowish  hue. 
L      ooay  is  flattened,  the  head  of  a  deep  reddish  honey-yellow,  whUe 
7      pale  rust-red,  with  a  darker  dorsal  stripe  and  a  paler  band 
1      le.    The  piliferousnirarts  are  ptder  than  the  ground  color. 
D  uody  low  down  on  the  sides  and  beneath  is  yellowish.    All  the  legs, 
*     3racic  and  abdominal,  are  pale  honey-yellow.    Length,  7""^. 
lOQt  doubt  the  caterpillar  hibernates  when  nearly  full  grown,  at- 
lihe  shoots  in  June  when  the  new  leaves  are  growing  out,  and  goes 
u  lihe  chrysalis  state  by  the  end  of  the  month,  the  moths  appearing 
iin£  the  first  and  second  weeks  of  July.   Of  course  it  is  desirable  that 
erpillar  be  reared,  so  as  to  leave  no  doubt  as  to  its  identity  with 
noth  in  question, 
r^      1  the  young  trees  and  shrubs  are  found  to  be  affected,  they 
i  be  sprayed  with  Paris  green  or  London  purple  in  solution. 


THE  COMMON  LONGICORN  PINE-BOREB. 

{Monohammtis  confusor  Kirby.) 

[Plate  V,  Fig.  3 ;  Plate  VI,  Fig.  1 ;  Plate  VII,  Fig.  1.] 

ythongh  this  borer  is  destructive  to  the  white  pine,  I  have  not  yet  met 

th  an  instance  where  a  living  pine  tree  has  been  killed  outright  by 

In  Maine,  however,  wherever  the  fir  abounds,  this  insect  is  very 

ictive.    While  the  fir  is  the  least  valuable  of  our  timber  trees,  it 

i  Di     Ltiful  shade  and  ornamental  tree,  though  short-lived.    It  is 

(iauy  liable  to  attack  from  this  borer.    In  passing  along  any  road  in 

land  County,  particularly  near  the  sea-coast,  and  also  on  the 

BJin  Casco  Bay,  great  numbers  of  dead  firs  are  to  be  seen  perfo- 

Qi  the  round  holes,  large  enough  to  admit  a  lead  pencil,  made 

OOTBT  for  the  exit  of  the  beetle. 

1^     ly  given  instances  in  B  ulletin[7,  United  States  Entomologi- 

11       u       jii,pp.220,236,oflivingfirtreeskilledbythi8borer.  During 

sumi    r  I  have  observed  several,  at  least  four  or  five,  living  firs 

}     3a  these  borers  were  at  work.    The  trees  were  either  wliolly  fresh 

uivo  or  some  of  the  branches  were  dead,  as  well  as  a  part  of  the  bark 

ide.    A  large  number  of  fully  grown  worms  were  taken  out  of 

Frenchman's  Island,  which  was  dead  on  one  side,  the  otbei 

me  tree  being  alive,  and  the  leaves  all  fresh  and  green.    There 

no  reasonable  doubt  but  that  this  tree,  then,  is  attacked  while 

ctly  healthy  state  by  this  borer,  and  killed  after  one  or  two 

roughly  one  or  two  females  of  this  beetle  may  stock  a  single 

roung  borers  may  be  seen  by  reading  the  following  account  of 

1  made  by  us  the  past  summer.    It  should  be  s^ted  in  this 

we  have  been  told  by  au  intelligent  lumberman  near 

Lu,  Maine,  that  large  masses  of  li\ing  firs  in  that  region 

Ued  outright  by  the  borer,  which  is  undoubtedly  this  spe- 
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cies  of  beetle.  The  insect  is  figured  in  all  its  stages  in  onr  Bolletiii, 
and  tbe  beetle  in  narris's  Treatise  on  Insects,  and  in  other  pabUcationa. 
It  is  a  member  of  the  family  of  long-homed  beetles  j  its  antemueor 
feelers  being  about  twice  as  long  as  the  body.  Its  body  is  nearly  as  thick 
as  one's  little  finger,  and  it  is  of  a  mottled  gray  color^  marbled  vitk 
white  and  dark-brown  irregular  patclies.  Thus  marked  it  is,  while leit- 
lug  on  the  bark  of  a  moss-grow^n  and  lichen-covered  fir,  spruce,  or  j^ 
tree,  protected  from  the  observation  of  birds,  its  colors  being  so  aamm- 
ilated  to .  those  of  the  bark  of  either  of  those  trees  that  it  readily  es- 
capes observation.  The  beetle  appears  early  in  J^une,  and  is  to  be  Iband 
through  the  summer  until  early  in  September;  and  at  any  time  in  Jo); 
and  August,  as  well  as  the  first  week  in  September,  it  lays  itB  eggs  in 
the  manner  to  be  described. 

Professor  Eiley  has  described  in  detail  in  the  New  Tcfk  WMbf 
Tribuncj  Februar>^  20,  1878,  the  mode  of  oviposition  of  tito  Boood- 
headed  Apple-tree  borer  {Saperda  hivittata\  and  his  aooount  hasnnoe 
been  confirmed  in  the  Eural  Neto-YorJcer  for  January  12, 1884, 1^ Mr. 
C.  G.  Atkins.    The  beetle  makes  a  straight  slit  in  the  bark. 

The  exact  mode  of  the  deposition  of  their  eggs  by  the  Lon^iiooni 
beetles  is  imperfectly  known  so  far  as  we  are  aware.  Perris,  in  Us 
Insectes  du  Pin  Maritime^  describes  the  mode  of  oviposition  of  JSr^otei 
fdber  and  Criocephalu^  rtisticitSy  but  not  of  Monohammw,  We  have 
been  fortunate  enough  to  observe  the  female  beetle  while  at  work  mak* 
ing  the  incision  with  her  jaws,  though  we  have  not  observed  the  final 
act  itself  of  deposition  of  the  eggs.  While  examining  the  fir  trees  on 
the  western  shore  of  Birch  Island,  Gasco  Bay,  Maine,  on  a  warm,  smuiy 
afternoon  of  August  30, 1  saw  a  male  Monohammus  cai^fiuar  standing 
on  the  bark  of  a  living  fir  about  9  inches  in  diameter,  within  the  dia* 
tauce  of  2  inches  from  a  female,  whose  jaws  were  buried  in  the  bark  of 
the  tree  on  the  western  side  of  the  trunk,  which  was  exposed  to  flia 
full  rays  of  the  sun. 

On  beginning  to  make  the  incision,  each  of  the  large,  sharp,  strong 
jaws  of  this  beetle  is  pushed  directly  into  the  bark ;  they  are  tiuA 
apparently  brought  together,  and  the  result  is  a  slight  curvilinear  gaah 
which  descends  obliquely  in  the  bark.  It  is  probable  lliat  the  heefie 
pries  up  the  pad  thus  formed,  so  that  the  fi*eshly-cut  edges  are  expand, 
and  an  opening  is  thus  formed  into  which  the  egg  is  thrust  Wliile 
watching  the  female  at  w^ork  the  male  dropped  to  the  ground,  and  hia 
consort  becoming  ahimied  withdrew  her  jaws  from  the  incomplete  in* 
cision,  when  I  seized  her.  To  the  end  of  her  abdomen  were  attached  a 
few  fragments  of  the  reddish  bark  of  the  fir,  and  two  or  three  small  green 
pellets,  probably  excrement:  but  this  showed  that  she  had  already  de- 
posited at  least  one  egg,  and  that  the  labor  was  slight,  the  end  of  the 
abdomen  probably  being  simply  extended  and  thrust  into  the  g^jef 
the  incision.  The  Longicorns,  like  most  other  beetles,  have  no  tmeovi- 
positor,  but  the  end  of  the  abdomen  is  a  simple,  flattened,  homy  tobe, 
in  which  the  oviduct  terminates ;  the  end  of  this  sheath  or  tube  is  prolh 
ably  thrust  into  the  ga.sh  made  by  the  jaws. 

By  prying  up  the  pad  fonued  by  the  jaws  a  shallow  but  roomy  cell  or 
chamber  is  made  for  the  egg,  which  lies  nearly  or  quite  horizontally,  not 
vertically. 

The  Qg^  (PI.  V,  Fig.  3,  a)  is  very  large,  ovo-cylindrical,  well-rounded, 
but  tapering  somewhat  at  each  cn<l,  of  a  dirty- white  color,  and  in  length 
is  4J»""'. 

On  vi«iting  the  tree  a  week  later  and  removing  a  portion  of  the  bark 
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Ding  it,  September  6-8,  the  eggs  had  in  some  cases  hatched 

TSB  had  begun  to  descend  slightly  into  the  bark.    On  hatch- 

pa  at  once  to  gnaw  a  mine,  throwing  their  castings  out 

tue  gash  originally  made  by  the  female,  so  tiiat  it  was  easy  to 

without  disturbing  the  bark  whether  tne  eggs  had  hatched  or 

xAe      '      indifferently  lie  with  either  side,  dori^  or  ventral,  pre- 

oat        IB.    Three  days  after  (September  12)  several  had  bored 

I      t      pieces  of  bark,  making  the  usual  fattened  oval  hole,  bat 

uy  ;     nature  the  larva  remains  hidden  in  the  bark  through  the 

\i  oeginning  to  penetrate  the  wood  until  the  following  spring. 

igth  of  the  larva  when  freshly  hatched  was  5-()™",  and  the 

'  was  rather  stouter  than  in  the  fully-grown  larva.    (Plate  V,  Fig. 

I 
Q  '  eggs  are  laid  by  the  female  is  not  known,  but,  probably, 

ng  oy  dieir  large  size,  comparatively  few. 

:  female  was  found  on  the  same  tree.    Over  a  hundred  gashes 
I      made  on  the  western  side  of  this  iir  tree  over  a  space  4  feet 
uie  gashes  were  so  fresh  that  they  must  have  been  made  on  that 
previous  days.    They  were  quite  conspicuous,  and  could,  after 
Decome  familiar  with  their  appearance,  be  detected  at  the  dis- 
I  oi  5  or  6  feet  from  the  tree.    I  suspect  that  the  sexes  couple  fre- 
V  daring  the  operation  of  egg-laying,  as  the  male  was  standing 
his  mate  with  his  antennae  outstretched  and  intently  watching 
'ouiale  while  at  work.    The  males  are  also  probably  polygamous. 
le  industry  of  the  female  is  well  shown  by  the  number  of  gashes 
(Plate  "Vl,  Fig.  1,  a,  6),  some  |of  which  did  not,  however,  contain 
I     ;8.     In  the  space  of  a  square  inch  there  were  three  gashes, 
M  the  region  where  they  were  thickest  forty  were  counted  in  half 
)  foot.    Of  course  when  they  hatch  all  do  not  live  to  pass  through 
[sformation.    Whether  the  woodpeckers  seek  for  and  discover 
i  onced  in  the  bark  is  doubtful^  and  yet  it  would  be  easy  for 

vuita:  birds  to  pick  the  grubs  out  of  their  hiding-places.    So  far 
ny     ^servations  have  gone  the  holes  made  by  the  woodpeckers  in 
trees  are  for  the  purpose  of  getting  at  the  inner  bark  rather  than 
ts.    But  a  careful  examination  of  woodpeckers  shot  in  conifer- 
3  woold  throw  light  on  this  subject. 
-u  I     ons  where  the  white  pine  grows  it  is  infested  by  the  Mono- 
The  spruce  is  also  often  infested,  but  I  have  not  seen  clear 
Rrnere  either  of  those  trees  have  been  killed  outright  by  this  de- 
re  borer.    But  during  the  past  summer  I  have  seen  on  the  isl- 
Oasco  Bay  and  taken  out  the  full  grown  larvae  from  at  least  six 
.  living  firs,  which  must  have  been  killed  by  the  attack  of  this 
which  has  been  the  evident  cause  of  the  death  of  many  firs  in 

e  seen  hundreds,  perhaps  nearly  a  thousand^ead  firs  whose 

9  were  riddled  with  the  holes  of  these  borers.    The  spruce  is  less 

tly  killed,  but  I  have  taken  from  a  dead  tree  two  pieces  of  spruce 

h  about  6  inches  square,  one  containing  sixteen  and  the  other 

holes  through  which  the  beetle  had  escaped     PI.  VII,  Fig.  1, 

3  one  of  these  specimens  of  natural  sLs^ 
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THE  SUGAR-MAPLE  BORER. 

(Olycobius  specioausj  Say.) 

l^his  destructive  borer,  which  has  been  described  and  figured 
Bulletin  ou  Forest  Insects,  is  still  at  work  in  Maine,  where  ^ 
made  such  observations  on  its  egg-laying  habits  and  the  modec 
the  freshly-hatched  larva,  that  it  now  seems  possible  to  pre^ 
entry  into  the  heart- wood  by  cutting  it  out  of  the  bark  in  the  i 

The  burrows,  or  niines,  either  extend  under  the  bark  or  desa 
the  wood  towards  the  heart  of  the  tree.  Dififerent  trees  are  varic 
tacked.  Where  the  worms  remain  under  the  bark  large  pie 
loosened  and  gradually  fall  oft',  leaving  sometimes  nearly  one 
the  trunk  bare.  At  the  same  time  the  general  health  of  the  tr< 
paired,  as  shown  by  the  sparseness  of  the  leaves. 

The  beetles  were  unusually  frequent  in  Brunswick  during  h 
and  especially  in  August,  aud  at  this  time  lay  their  eggs.  A 
none  were  found  engaged  in  the  operation,  there  is  little  doubt 
be  seen  below,  that  the  process  is  nearly  identical  with  t^atof  t 
borer,  or  Monohanimus.  I  found  two  mines  of  this  borer  which 
each  other,  though  usually  each  follows  an  independent  course 
much  crowded.  On  a  single  tree  from  one  side  of  which  the  b 
fallen  off  in  consequence  of  the  attacks  of  this  insect,  there  w 
twelve  *'  mines,"  or  burrows,  of  which  ten  ran  up  the  trunk.  Ti 
were  from  15  to  24  inches  long,  one  measuring  2  feet  and  8  h 
length.  At  the  upper  end  the  mines  are  about  f  inch  wide.  T 
either  finally  sinks  deep  in  the  wood  or  extends  all  the  way  m 
bark  until  at  the  extreme  end,  where  it  sinks  in  a  little  way  to  for 
or  chamber,  for  the  chrysalis. 

The  trees  die  slowly,  and  where  the  trunk  has  been  mined  on 
only  the  tree  lives  on,  though  the  foliage  be  much  tiiinner.  Tn 
as  we  have  observed,  live  for  at  least  five  or  six  years  with  a  nu 
borers  in  their  trunks. 

Fresh  from  the  observations  made  on  the  mode  of  egg-layin 
common  pine-borer,  I  looked,  September  12,  for  the  eggs  or 
hatched  larvie  of  Glycohius  spedosus^  and  found  the  latter  at  om 
Eev.  Mr.  Leonard,  of  Dublin,  IST.  H.,  many  years  ago,  in  a  lett€ 
Harris,  stated  that  the  maple-tree  borer,  on  hatching,  remaine 
bark  through  the  winter.  Upon  examining  a  sugar  maple  aboi 
n  diameter,  it  was  found  that  twenty  eggs  had  been  laid 
"erent  parts  of  the  bark  from  near  the  ground  to  where  the  I 
•)riginated,  a  distance  of  about  10  feet.  The  site  of  oviposit 
reco^rnized  by  a  rusty,  irregular  discoloration  of  the  bark  at 
size  of  a  cent,  aud  especially  by  the  "frass,"  or  castings,  whic 
length  of  an  iuch  or  more  were  attached  like  a  broken  cor] 
the  bark.  On  cutting  into  the  bark,  the  recently-hatched  larva 
in  length)  were  found  lying  in  their  mines,  or  burrows,  at  the  dc 
tenth  to  the  sixth  of  an  inch. 

The  burrows  already  made  were  about  an  inch  long,  some 
longer;  the  larva  usually  mines  upward.  No  eggs  were  foe 
they  are  laid  in  obscurely  marked  gashes,  about  a  fifth  of  an  in< 
usually  near  a  crevice  in  the  bark. 

These  gashes  and  castings  are  readily  discoverable,  and  it  ^ 
easy  to  save  these  valuable  shade  trees  by  looking  for  them  in 
tumn  and  winter  or  early  spring  and  cutting  out  the  worms.    1 
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ere       b  nncommon  at  Brunswick  in  July  and  Augost  the  past 
Of     z  grabs  which  I  cut  out  over  half  seemed  unhealthy,  per- 

d  by  the  water  which  had  penetrated  their  mines. 

ftvo  recommended  protecting  valuable  shade  trees  by  wrapping 

IB  with  bands  of  cloth  well  saturated  with  kerosene  oil  in 

I    i  September,  so  as  to  drive  off  the  beetJes  and  to  destroy 

my-hatched  grubs,  but  since  discovering  how  easily  the  grubs 

tings  of  the  freshly-hatched  worms  can  be  detected  a  few  days 

I  sSter  the  eggs  have  been  laid,  it  seems  obvious  tiiat  the  easiest 

est  preventive  is  to  cut  out  the  grubs  when  lying  in  their  au- 

i  winter  quarters  just  under  the  surface  of  the  bark.    It  is 

imx>ossible  to  destroy  the  fully-grown  worms  iu  their  "mines'' 

ows,  since  the  lattvr  extend  up  the  tree  either  directly  under  the 

>  sunken  in  the  wood.    On  one  tree  nearly  destroyed  by  this 

,  ouu  of  about  fourteen  mines  twelve  extended  upward.    Hence 

to  try  to  find  the  hole  and  inject  oil  into  it.    There  now 

no  I    ^n  why  valuable  shade  maple  trees  should  not  be  saved 

w  hours'  close  observation  and  removal  of  the  young  grubs,  say 

}    nber  or  October. 

THE  POPLAE-BOEER. 

{Saperda  calcarata  Say.) 

B  borer  has  been  destructive  to  poplar  trees  on  the  shores  of  Casco 
especially  at  the  Lead  of  the  bay  west  of  Harpswell  Keck,  where 
tention  was  first  called  to  its  work  by  ex-Governor  J.  L.  Chamberlain, 
lose  estate  at  New  Wharf  a  number  of  trees  had  died.  The  trees 
gust  are  seen  to  show  unmistakable  signs  of  disease  by  thele-aves 
g  and  withering.  The  presence  of  the  larva  within  is  easily  de- 
[  by  the  masses  of  castings  resembling  sawdust,  which  are  thrown 
'  the  holes  and  falls  down  the  trunk  to  the  ground, 
m  cutting  down  the  trees  and  splitting  them  open,  not  only  the 
jfTOwn  larva,  or  grub,  but  also  one  or  two  pupsB  and  several  beetles 
bund,  the  latter  ready  t6  issue  from  their  holes.  As  many  as  eight 
larvaB  were  found  mining  in  a  portion  of  a  poplar  trunk  10  inches 

id  5  inches  in  diameter. 

wood  was  perforated  in  all  directions,  running  under  the  bark 
f  the  way  and  sinking  in  various  directions  into  the  wood,  some 
m  extending  side  by  side  along  the  heart  of  the  tree.  The  longer 
are  about  a  foot  in  length,  and  about  a  centimeter,  or  four-tonths 
1  at  times  half,  an  inch  in  diameter.  Part  of  the  mine  is  more  or 
»iffed  with  long,  slender  chips  gnawed  oflT  by  the  larva. 

worm  and  beetle  have  been  already  described  and  figured  in 
1  of  the  United  States  Entomological  Commission,  p.  118. 


INSECTS  AFFECTING  FALL  WHEAT. 

By  F.  M.  Webster,  Special  Agent, 
THE  WHEAT-STEAW  ISOSOMA. 


{Isosotna  tritM  Eiley.) 

of  May,  in  a  field  of  fall  wheat  near  Bloomington,  111., 
luced  a  crop  of  the  same  cereal  the  previous  season,  I 
wingless  females  of  this  species^  which  were  placed  iu 
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This  was  the  first  time  the  insect  had  been  observed  in  this  loealtty, 
being  far  north  of  any  section  of  the  State  preyionsly  known  to  hm 
been  infested.  Dn  Quoin,  in  fact,  was  aboat  its  supposed  n(»then 
limit. 

On  the  following  day,  in  the  same  field,  two  additional  aptertms  fe- 
males were  found. 

These  were  at  once  taken  home,  and  also  a  quantity  of  the  groiriDg 
grain,  which  was  transplanted  to  a  fiower-pot.  My  insects  were  pluoed 
on  the  grain  and  covered  with  a  large  glass,  through  which  I  conld  ob- 
serve all  that  transpired  within.  During  the  first  day  of  their  ocmSne- 
ment  tiiey  appeared  to  be  wholly  engaged  in  attempting  to  escape,  ttd 
it  was  not  until  the  evening  of  the  second  day,  the  11th,  that  I  noticed 
auy  disposition  to  oviposit. 

On  this  evening  both  females  had  been  observed  for  a  couple  of  li(nni 
contiDually  running  up  and  down  the  wheat-plants.  Suddenly  one  of 
them  stopped,  and,  pushing  herself  as  far  away  &om  the  straw  as  m 
sible,  by  throwing  her  legs  directly  beneath  her  and  straightening  them 
out,  threw  the  abdomen  forward  and  beneath  her  body,  and  as  it  recoiled 
toward  its  normal  position  the  point  of  the  ovipositor  caught  in  the 
straw  and  opened  from  the  groove  along  the  abdomen,  much  as  the 
blade  of  a  pocket-knife  half  opens  from  the'handle.  Then,  by  drawiDg 
the  straw  toward  her,  and  bracing  the  ovipositor  with  the  abdomen  to 
keep  it  straight,  she  was  enabled  to  force  its  entire  length  into  the  plant, 
her  body  being  now  Hat  on  the  surface,  the  legs  in  the  same  positioo  u 
when  at  rest. 

To  recover  the  ovipositor  she  placed  her  feet  against  the  plant,  pudi* 
ing  it  from  her  until  the  body  assumed  nearly  the  same  arched  poritioB 
as  at  first.  When  withdrawn  the  ovipositor  at  once  sprung  baok  toitB 
place  in  the  abdominal  groove.  These  movements  occupied  from  one 
and  a  half  to  two  minutes,  provided  no  difficulty  was  encountered  hi 
withdrawing  the  ovipositor. 

This,  however,  was  not  always  the  case,  as  on  one  occasion,  which 
came  under  my  notice,  twenty  minutes  were  consumed  in  the  reooveiy 
alone. 

It  is  probable  that  the  eggs  are  deposited  singly,  as  I  noticed  timt  the 
female  at  once  began  the  task  of  again  puncturing  the  straw  at  a  Httie 
distance  away.  On  the  next  morning  the  second  female  was  observed  to 
oviposit,  and  both  were  very  busily  engaged  during  that  and  the  fid* 
lowing  day.  But  in  the  evening  I  noticed  tliey  were  less  active,  seem- 
ing much  fatigued,  and  the  work  being  accomplished  with  greater  effint^ 
so  that  I  was  little  surprised  on  the  next  morning,  the  llth^  to  find  then 
both  dead  about  the  plants. 

The  ovaries  of  one  were  examined  and  found  to  be  free  of  eggs,  show- 
ing that  she  had  finished  her  work. 

Dnring  tliis  tinle  the  fields  had  been  searched  assiduously  for  ofhen^ 
and  I  continued  to  do  so  without  success  until  the  ISttt^  whto  another 
female  was  captured  in  the  same  field  where  the  others  had  been  ob- 
tained, and,  like  them,  wingless. 

Slio  was  placed  in  alcohol  and  soon  after  dissected,  and  the  ovfeiiei 
found  to  contain  a  number  of  eggs. 

I  then  began,  by  the  aid  of  a  microscope,  a  thorough  examination  d 
the  tissue  of  the  straw  in  which  my  confined  females  had  ovipoeitedi 
and,  although  I  spent  many  hours  in  the  search.'  and  more  flian  once 
Celt  sure  I  had  found  the  eggs,  was  at  last  obligea  to  give  up  indeqpvr, 
not  wishing  to  sacrifice  more  of  my  supply  of  now  ptedoos  plantSt 
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^fC,  as  found  in  the  ovaries,  may  be  described  as  follows :  Color 
Fomi  gourd-shaped,  the  globular  part  measuring  0.21""*  in 
id  0.14™"*  broad ;  the  stem  0.35"™  long  and  0.04™™  broad,  the 
lou^th  being  0.56™™. 
971     bhe  last  wingless  female  I  was  able  to  secure,  although  the 
U3  continued  during  the  entire  month.    On  May  28  two  of  the 
L  ¥     at-plants  were  examined,  and  to  my  surprise  each  contained 
•thin     jrown  larva  in  the  space  below  the  upper  internode.    A 
il  searcu  failed  to  reveal  any  larvae  that  could  have  emanated  from 
fs  deposited  in  the  plants  two  weeks  previous. 
liie  1st  of  June,  however,  I  found  a  minute  larva  on  the  inside  of 
igle  potted  plant  examined. 

it  became  necessary  for  me  to  leave  Illinois  at  once  and  locate 

here,  all  observations  in  this  field  were  necessarily  put  at  an  end. 

emainder  of  my  potted  plants  were  taken  with  me,  and  on  reach- 

ly  destination  were  placed  in  a  newly-constructed  breeding- cage. 

>m  one  of  these  plants,  on  June  7, 1  took  a  small  larva,  and  on  the 

wingless  female  appeared  in  the  cage,  and  on  the  23d  I  took  a 

u  adult  from  another  plant.    This  last  was  also  a  female,  but  with 

ed  wings,  and  had  died  before  making  her  way  out  of  the  straw. 

seems  hardly  probable  that  either  of  these  adults  or  the  larvae 

I  in  the  plants  on  May  28  could  have  developed  from  eggs  depos- 

'  females  which  had  passed  the  previous  winter  in  last  year's 

Pie  or  straw,  as  the  spring  of  the  present  year  was  cold  and  back- 

.    It  is  more  probable  that  they  wintered  in  the  new  wheat  as  larvae, 

igs  having  been  deposited  the  previous  autumn,  which  was  excep- 

Uy  mild  until  quite  late  in  the  season,  thereby  maturing  females 

would  otherwise  have  passed  the  winter  as  pupae.    Since  coming 

u  the  4th  of  June,  but  two  adults  of  the  common  form  have 

un     r  my  observation.    One  of  these  was  captured  in  a  field  of 

ly  ou  June  12.    The  other  was  bred  July  21  from  wheat  straw  re- 

from  the  field  on  the  18th.    Both  of  these  possessed  well-devel- 

wings. 

all  fields  of  wheat  or  rye  examined  in  the  vicinity  of  Bloomington 
formal,  lU.,  I  found  in  considerable  numbers  a  form  of  Isosoma 
L  larger,  possessing  fully  developed  wings,  and  in  several  minor 
res  differing  from  the  common  form  of  triticL* 
May  20,  while  searching  for  larvae  in  growing  wheat  in  the  field 
which  my  potted  plants  were  taken,  I  noticed  a  plant  the  upper 
rounger  leaves  of  which  were  dead  and  discolored,  as  if  some  in- 
lad  been,  at  work  in  the  upper  portion  of  the  stem, 
examination  I  found  just  below  the  affected  part  a  pupa,  which 
ionably  belonged  to  this  larger  form  of  Isosoma.    There  was, 
er,  ample  proof  that  the  larva  had  previously  inhabited  the 
quarters. 

9  31st  I  noticed  that  one  of  my  potted  plants  began  to  show 

[liarities  of  growth,  while  there  waa  no  indication  of  forming 

,    There  was  an  abnormal  galMike  development  of  the  sheath 

I  head  should  have  appeared.    On  opening  this  a  larva,  much 

to  belong  to  the  ordinary  form  of  triticij  was  found  within, 

atly  subsisted  in  and  about  the  upper  joint. 

I,      field  again  before  leaving  for  Indiana,  but  could  obtain 

rvae  or  pupae,  and  my  potted  plants  taken  with  me  con- 


meoies  described  as  Isosoma  grande  in  a  previous  pact  of  this  kw 

jCv.  R, 
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On  Jane  6,  howeveiy  I  was  gratified  to  find  fismales  of  tiie  mum 
form  in  considerable  numbers  ovipositing  in  wheat  about  Oxford,  Ind. 
These  were  also  provided  with  fully  developed  wings,  and,  in  ftcb  I 
have  yet  to  see  a  single  example  wingless  or  even  with  aborted  wing^ 

The  next  day  I  found  a  pupa  in  a  growing  wheat-plant,  and  in 
another  which  was  dying  at  the  top  precisely  like  the  plant  in  the 
Bloomington,  111.,  field,  in  which  I  found  the  pupa  May  28, 1  fonod  a 
fully  developed  adult  alive,  and,  to  all  appearances,  about  to  emerge. 

In  both  cases  the  plants  had  reached  the  height  oi  only  a  ftw  indm, 
with  scarcely  any  stem,  but  an  unnatural  growth  of  lea£ 

The  adults  continued  quite  abundant  until  abont  the  18th  of  June, 
when  they  began  to  decrease  in  numbers*  The  last  one  noticed  vsi 
taken  on  the  27th  of  the  same  month. 

They  seemed  to  fly  about  freely,  and  I  found  them  in  all  fiddi  of 
wheat  or  rye  examined,  even  though  the  previous  crop  had  been  ef 
com,  although  they  were  considerably  more  abundant  wheie  the  pm- 
ent  was  the  third  crop  of  wheat  than  where  it  was  the  first. 

In  every  case,  so  far  as  I  observed,  they  invariably  oviposited  direetif 
in  the  upper  joint,  and  their  instinct  in  detecting  its  location  even  irinn 
covered  with  the  sheath  was  infallible. 

I  feel  quite  confident,  however,  that  future  observations  will  shov 
that  they  do  oviposit  lower  down  in  the  plant  earlier  in  the  eeiaon, 
when  it  is  more  tender.  For  while  I  have  never  fbond  any  indieatioe 
that  the  young  larvsB,  after  hatching,  made  their  way  downwazd%tlNir 
track  upward  was  very  apparent  in  the  joint,  and  also  the  actual  mi- 
ber  of  larvad  found  in  and  above  the  upper  joint  later  in  fhe  seeaoe 
fails  to  correspond  with  the  number  of  females  observed  ovipoiittDf. 
Moreover,  I  failed  to  find  these  adults  any  more  nomeroiis  in  fldn 
where  last  year's  straw  stacks  were  still  standing  fhan  where  the  stnnr 
bad  been  removed  and  threshed  elsewhere. 

My  experience  has  been  that  the  larv»  of  tiiese  Iio$ama  v 
work  downwards  into  the  joint  until  full  grown,  and  tiben  o&iy 
vate  a  cell  in  which  to  transform.    This  may  at  fibrst  appear  w 
matter  of  small  moment,  but  when  we  find  that  ninety-nine  oat  <rt  e 
hundred  of  these  upper  joints  are  removed  with  the  straw,  wUQa,  ii 
grain  is  harvested  at  the  usual  height,  eight  out  of  ten  of  t 
next  below  will,  in  all  probability,  remain  in  the  field,  i     euau 
that  it  may  make  a  considerable  differenoe  in  the  fhture  mo 
sect  whether  it  is  located  a  little  lower  down  or  higher  up  in ' 

I  have  secured  abundant  material,  both  of  larvn  and  of 
which  I  know  the  larger  form  has  oviposited,  but  have  not  yet  ai 
to  separate  the  two  forms  of  larv». 

Assuming  that  both  are  tritici,  I  find  by  a  series  of  e]     li 
made  June  25,  July  1  and  9,  that  of  90  straws  from  the  sauio 
contained  136  larvae,  the  remaining  nine  being  uninfested. 

By  examining  the  straw  at  diflferent  dates,  the  total  number  of      > 
would  include  many  that  would  have  been  destroyed  by  parasites 
and  also  any  hatched  after  the  25th  of  June.    The  numtor  act      y  "^ 
veloping  from  90  straws  will  be  determined  another  year.    Tu 
larvfiB  were  distributed  in  the  straw  as  follows,  each  ii     t 
with  it  the  intervening  space  between  it  and  the  next       v         n 
first,  between  it  and  the  head: 

Number  in  first  Joint .« t 

Number  in  second  joint ••...... " 

Number  in  third  joint -..,.. •••■  ' 

Number  In  fonrtli  joint ••••.,.• ••••••m*  * 
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barveated  t>n  July  11,  being  cut  the  usual  height  from 
\a  on  the  next  day  I  examined  90  harvested  stniws  and 
L  jtik      25  larvae.    This,  I  think,  gives  a  fair  idea  of  the  percent- 
I     farmer  removes  from  the  field  in  the  straw. 
il  examination  of  the  sheaves  I  found  that,  while  the.  first 
)  almost  invariably  removed  with  the  grain,  comparatively 
)  of  the  second  were  included,  the  straw  having  iu  the  ma 
L         8  boiMi  severed  between  the  two. 

ivuy,  lurvie  between  the  first  and  second  joints,  or  in  the  lat- 
:e  at  once  placed  largely  at  the  mercy  of  numerous  carnivorous 
>m  whom  they  had  previously  been  secure.  The  larvsD,  in  the 
f  of  cases,  where  they  had  not  already  ensconced  themselves  in 
b  walls  of  title  inside  of  the  straw,  as  they  sometimes  do,  had 
down  into  the  joint  and  lay  awaiting  the  time  when  they  were 
e.  They  vary  considerably  in  size,  large  and  amall  being  pro- 
idy  distributed  throughout  the  straw. 

. — ^There  are  at  least  six  of  these  which  have  to  a  oonaider- 

b  reduced  the  Isasoma  larvsB  in  point  of  numbers.    Two  of  the 

t  in  this  work  are  Hymenoptera  {^Stiotanotus  i»osamati$  Biley. 

IS  allynii  French),  which  deposit  their  eggs  in  the  infested 

J  one,  and  by  September  10  tiie  young  larvae  have  hatched, 

i     their  victims,  transformed  to  the  adult,  and  escaped  from 

r.    As  soon  as  the  grain  is  harvested  the  larvae  thus  exposed, 

»usly  explained,  are  rapidly  depleted  in  numbers  by  two  other 

if  these  is  the  larva  of  a  Carabid^  Leptotrachelui  dorMli$  Fab*}  a 
f  somewhat  depressed  larva  8°^°^  in  length,  which  descends  into 
3ble  and  devours  both  the  Isosoma  larva  and  that  of  the  E^ymen- 
a  parasite,  should  it  chance  to  be  there. 

1  full  grown  it  stops  the  aperture  by  which  it  entered  with  a 
^instructed  from  bits  of  the  interior  substance  of  the  stubble, 
t  tears  off  with  its  jaws,  and  in  a  short  time  enters  the  pupa 
ransforming  to  the  adult  a  few  days  later, 
lusly  enough,  during  the  time  it  occupies  the  stubble  ia  the 
1  pupa  stages  it  sometimes  falls  a  victim  to  the  second  of  these 
tes,  viz.,  the  mite  Seteropus  ventricoms  Newport,  which  enters 
joie  ostensibly  for  the  same  purpose,  but  whose  sense  of  dis- 
til     is  rather  poorly  developed,  and,  although  infinitely  the 
lihe  three,  is  finally  victorious  over  the  Isosama  larva^  its 
and  their  mutual  enemy,  the  Leptotracheltis  larva, 
mite,  whose  habits  I  have  studied  before,*  is  a  very  convenient 
),  and  will  make  its  way  where  the  others  would  fiall^  if  tiiere  is 
.t      avenue  by  which  it  can  reach  its  victim*    I  shall  refer  to 
nner  on. 

WHEAT  AND  GRASS  SAW-FLY. ' 

(Family  Tenthredinidae.) 

i  otanco  with  this  insect  has  so  far  been  confined  to  the 
Having  first  found  it  in  that  stage  in  considerable  abund- 
Uth  of  May. 

this  time  feeding  on  the  leaves  of  wheat  in  a  field  near 
±d.    At  first  I  thought  they  came  from  a  piece  of  woods 

rt  of  State  Entomologist  of  IIlinoiB,  pp.  144-154.    Bound  in  the 
^ioulture  of  Illinois,  Vol.  XX,  1880. 
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near  by,  bat  later,  when  I  fonnd  the  larvsB*abniidaiit  flilly  3  ndles  fcom 
any  woods,  it  seemed  improbable  that  either  larriB  or  adults  had— this 
year  at  least — been  of  sylvan  habits. 

I  foond  very  small  larvae  in  the  center  of  a  large  wheat-fidd,  mneh 
too  far  from  the  margin  to  lead  to  even  the  supposition  that  they  had 
originated  ontside  of  the  field. 

When  I  first  observed  them  they  were  from  4"»»»  to  12"™  in  length, 
ratiier  slender,  and  of  a  uniform  green  color.  Toward  the  last  of  l&y, 
as  they  became  more  fully  developed,  there  appeared  to  be  two  forms, 
difTerine  somewhat  in  color  and  contour  of  the  body. 

One  form  when  full  grown  was  20"™  in  length,  tax)ering  very  gradu- 
ally but  uniformly  from  the  head  posteriorly.  Oolor  green,  witii  tha 
exception  of  two  narrow  and  rather  indistinct  lines  along  the  back, 
separated  by  a  narrow  line  of  the  same  green  color  as  the  body^  and  a 
wider  lateral  white  line  just  above  the  spiracles.  Head  green,  ey^ 
black,  and  mandibles  brown. 

Some  individuals  of  this  form  became  fhll  grown,  and  on  the  29t]i  of 
May  descended  a  few  inches  into  the  earth,  and  by  the  31st  had  eon- 
structed  brown  cocoons.  As  there  were  many  half-grown  worms  still 
on  the  plants  in  my  breeding-cage,  and  as  I  afterwards  found  an  imma- 
ture larva  near  Oxford,  Ind.,  on  grass  the  27th  of  June,  I  am  led  to  be- 
lieve that  the  season  of  oviposition  is  somewhat  protracted. 

The  other  form,  when  full  grown,  is  21"»™  in  length,  with  the  thoracic 
segments — ^the  first  in  particular — ^rather  robust,  the  others  giadnally 
diminishing  posteriorly.  Although  when  young  the  larvae  have  a  greoi- 
ish  color,  it  gradually  disappears  as  they  reach  maturity,  the  skin  then 
being  of  a  dingy  white  and,  above,  having  the  appearance  of  being  dnim 
over  a  very  dark  substance  beneath,  which  gives  to  the  larvae  a  date- 
colored  cast.  It  has,  like  the  other,  a  lateral  white  stripe,  but  along 
the  upper  margin  of  this  stripe  is  a  row  of  black  spots,  one  on  each  seg- 
ment, and  one  on  the  neck  *,  a  black  Y-shaped  spot  at  the  base  of  the 
three  anterior  legs,  aud  a  short,  interrupted,  transverse  black  line  across 
the  base  of  each  prolog,  except  the  anal.  The  prologs  also  have  a  black 
ring  encircliDg  them  at  the  joint.  Head  with  a  fiednt  tinge  of  yellow, 
eyes  black,  mandibles  brown.  Like  the  other  form  they  mature  fiom 
the  last  of  May  until  about  the  20th  of  June  and  descend  iuto  thee^ 
Both  were  quite  abundant  about  Oxford,  Ind.,  but  were  found  maoh 
more  common  on  timothy  than  upon  wheat.  They  do  not  coil  up  upon 
the  plant  when  feeding,  but  their  movements  when  tibus  employed  aie 
much  like  those  of  the  army  worm  (Le^ieania  unipuneta)  when  simihudf 
engaged.  When  disturbed  thi^y  drop  to  the  ground  and  remain  in  a 
coiled  position  perfectly  motionless. 

Ko  adults  have  yet  emerged  from  their  cocoons  In  the  earth,  nor  will 
they  now  be  likely  to  do  so  before  April  or  May. 

On  the  8th  of  May,  before  I  knew  anything  of  these  larvae  affedtiDg 
wheat,  I  found  in  a  wheat-field  near  Bloomington,  HI.,  a  small  brown 
cocoon  which,  as  I  recollect,  was  like  those  which  these  larvae  constnet 

On  opening  it  I  found  it  contained  a  green  pupa.  Bot^  pupa  and 
cocoon  were  placed  in  a  box,  but  in  my  change  of  location  the  ooooob 
was  separated  and  lost,  the  pupa  flailing  to  develop. 

I  am  confident  that  it  belonged  to  the  same  species  as  these  larne 
under  consideration,  and  was  thrown  up  by  the  plow  the  &11  prev 
in  preparing  the  ground  for  this  year's  crop — wheat  having  been 
on  the  ground  the  preceding  season. 

Parasites. — While  passing  through  a  field  of  wheat^  in  May,  I  flan 
of  these  worms  a  short  distance  from  me  with  what  appeared  to  loe  > 
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of  Ophian  that  had  evidently  just  punctured  it  with  its  oyipofli- 
r  a    L  Btill  attached  to  it.    Bat  before  I  could  secure  ihem  the 

m  u    I  escaped  and  the  larva  fell  to  the  ground,  and  I  fUled  to 
it. 

Jane  I  found  a  larva  with  the  eggs  of  some  species  of  SCachina  at* 
to  the  upper  surface  of  the  thoracic  segments* 

THE  WHEAT  MIDGE. 

{Diplosis  tfitioi  Barby.) 

T  first  observed  the  larvae  of  this  insect  on  the  6th  of  June,  two  days 

locating  in  Indiana. 
xne  larv(B  have  not  been  excessively  abundant  on  wheat,  and  I  do  not 

:  they  have  done  any  serious  iiyury. 
XI       non-destructiveness,  however,  was,  to  a  considerable  extent,  I 
1     -^  due  to  the  ravages  among  them  of  MegiUa  maculata  and  their 
1      Paddbrus  tomentosus  and  three  species  of  Telephoridce^  all  of  which 

\  very  abundant  about  the  heads  during  June. 

w'    le  I  have  detected  all  of  these,  with  the  exception  of  the  MegiUa 

in  the  act  of  feeding  upon  the  pollen,  and  tiie  Podabrus  feeding 

I  kernel,  their  movements  unmistakably  indicated  that  they  were 

$h  of  other  food.    I  did  not  make  it  a  special  i>oint  to  stud^  the 

TO     Ltil  after  the  middle  of  July,  when  I  placed  a  large  quantity  of 

^-inilested  heads  of  rye  in  a  box  with  earth  in  order  to  secure  a 

"«ntity  of  larvae. 

om  these  heads  of  rye  I  bred,  during  the  remainder  of  July,  a  con- 
to  number  of  adult  midges,  and  they  also  appeared  occasionidly 
b      box  during  August,  although  I  had  removed  the  head  of  rye  on 

yjLStof  July. 
1      August  29 1  saw  an  adnl|^  on  the  outside  of  the  glloss  of  one  of  my 
rei    Lng-cages  in  which  I  had  growing  wheat. 

^e    [  times  since  the  1st  of  September  I  have  noticed  a  repetition 
ui     although  my  cages  are  at  least  half  of  a  mile  from  any  field 
vfheat  or  rye  was  grown  the  present  season,  or  firom  where  any 
iM      threshed. 

om  the  4th  to  the  15th  of  September  I  not  only  found  larvae  in  can- 
to abundance  under  the  sheath  of  volunteer  wheat,  but  adults, 
tlie  same  situation,  and  also  on  the  outside  of  the  plants  and 
Hg  about  the  upper  leaves, 
a  quantity  of  this  wheat  placed  in  a  breeding-cage  on  Septem- 
I  appeared  three  or  four  adults.    These  were  all  removed  on  the 
but  the  second  day  after  two  others  were  found  in  the  cage.    The 
r  of  this  volunteer  wheat  is  as  follows:  Durine  the  time  inter- 
;  between  the  harvesting  and  removal  of  the  wheat  firom  a  field, 
irom  an  adjoining  pasture  broke  into  the  field,  and  in  nibbling  the 
n  the  shocks,  shelled  oS  and  rattled  downward  to  the  gound 

to  wheat, 
snocks  were  removed  on  August  14,  the  wheat  thus  shelled  oft 
ely  taking  root  and  springing  up  where  they  had  stood,  and 
udiber  1  had  foimed  a  thick  mass  of  growing  grain. 

THE  AMERICAN  MEROMYZA. 

{Meromyza  american^  Fitch.) 

ies  has  been  recently  so  thoroughly  studied  by  Prot  S.  A. 

ais  second  report  as  State  entomologist  of  Illinois,  that  I 

€ial  efibrt  to  follow  it  through  the  season,  but  kept  it  in 
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view,  and  I  refer  to  it  here  in  order  to  add  a  few  observations  to  its 
UlBtory* 

I  have  only  observed  it  in  tiie  vicinity  of  Oxford,  lud.,  and  my  first 
note  bears  the  date  of  Jnne  6,  when  I  captured  two  adults  in  a  field  of 
wheat. 

On  the  14th,  in  the  same  field,  in  a  dwarfed  stool  about  3  inches  high, 
I  took  a  nearly  full-grown  larva,  which  had  apparently  followed  the 
central  leaf  from  near  the  base  of  the  plant  upward  to  a  point  slightly 
below  where  the  upper  leaves  began  to  diverge,  and  hence  was  not  at 
this  time  in  the  stem,  but  among  the  leaves. 

On  June  16  another  larva,  also  nearly  mature,  was  found  in  the  upper 
joint  of  a  growing  straw  in  the  same  field.  A  week  later,  many  vUh- 
ering  heads  were  noticed  in  the  field,  the  effects  of  the  larvte  in  ihe 
straws.    Puparia  were  observed  on  June  24. 

On  July  18,  adults,  bred  from  straw  obtained  Arom  this  field  a  few 
days  previous  were  copulating,  other  adults  continuing  to  appear  up 
to  the  26th.  I  have  no  record  of  them  through  August,  but  on  the  Gtb 
of  September  swept  a  number  of  adults  from  volunteer  wheat  AdnltB 
were  bred  from  volunteer  wheat  October  1,  and  were  swept  firom  a  Held 
of  young  wheat  October  6. 

Parasites. — ^The  mite,  ffeteropus  ventricasusy  was  again  encountered  as 
a  parasite,  and  as  the  Meromyza  larvse  frequently  cut  oft',  either  whd|f , 
or  in  part,  the  straws  which  they  infest,  these  minute  insects  findtiMS ' 
a  mudi  easier  prey  than  the  larv85  of  Isosama  triticL 

Three  times  during  the  present  season  I  have  found  I>ipteraut  bovi^ 
other  than  this  species,  affecting  the  culms  of  wheat  in  much  the  saiM 
manner  as  the  Meromyza^  and  up  to  this  time,  in  two  oases,  havehnd 
the  adult  But  my  material  and  notes  are  not  at  this  time  in  a  shape 
to  enable  me  to  give  a  concise  account  of  the  life-history  of  these  m- 
sects,  and  for  this  reason  I  prefer  to  let  the  matter  rest  until  makiog 
my  final  report. 

THE  FLEA-LIKE  N£QEO-BUa. 

{Thyreocoris  pulioarius,  Gemh) 

The  study  of  this  species  was  undertaken  witib  the  olrfect  of  breedtDft 
and  thereby  settling  the  date  of  oviposition  and  hatching;  also  of  xe* 
cording  these  and  such  other  facts  as  I  might  be  able  to  get  in  iMr 
life-history  not  hitherto  published. 

It  is  oidy  recently  that  they  have  been  known  to  aflbct  wheat,  and  I 
have  not  observed  them  doing  any  great  ii^ury. 

Adults  were  observed  copulating  on  May  9,  and  were  at  once  conflaad 
on  wheat  under  glass,  being  fed  on  ripe  strawberries.  The  fiamalea  be* 
gan  to  oviiK)sit  on  the  20th,  placing  their  eggs  singly  on  the  leaves  vA 
sheath  of  the  grain. 

On  the  26th,  after  depositing  a  few  eggs'  in  the  ii 
made  their  escape. 

Tlie  eggs  may  be  described  as  folio-ws: 

Leuj; th,  |"°>:  diameter^  f""";  form  elongate,  oval:  and  when  first  da* 
posited  the  color  is  shining,  very  light  orange,  which  gradually  deey- 
eus  until  just  previous  to  hatching,  when  it  is  a  livid  red.  One  of  thesa 
eggs  deposited  on  May  21  hatche<l  June  6,  the  larvae  being  f^  in 
length,  brown  anteriorly,  and  red,  barred  with  brown,  posteriorly;  1^ 
yellow. 

June  7,  adults  were  still  observed  in  fields  of  wheat  in  oonsideiitt 
numbers. 


KVFOBT  OF  THE  ENTOMOLOGIST.  391 

I 

tbo  young  ou  wheat  in  one  or  two  cases  daring  the  season* 
uiy  24,  adults,  undoubtedly  of  the  same  brood,  were  obMurved 
ted  in  great  numbers  on  and  about  the  buds  or  evening  prim- 

T^E  TARNISHED  PLANT-BUG. 

(Lygus  lineolarvfj  Beauv.) 

here  to  add  another  to  the  long  list  of  depredations  of  which 
it  has  been  accused. 

\  June  and  early  in  July  I  observed  both  pupie  and  adalts 
ig  the  kernels  of  wheat  and  extracting  the  miik,  thus  causing 
ihrivel  and  dry  up,  or  to  become  moldy  and  discolored, 
gh  in  numbers  they  were  not  excessively  abundant,  each  time 
dual  satisfied  its  hunger  in  this  manner  it  must  necessarily 
ir^  to  a  greater  or  less  extent  the  kernel  it  punctnred. 

THE  SOLDIER-BUG. 

{Podisus  sp.?) 

letermined  species  of  Podisus  affected  wheat  in  the  same  man- 
e  precodinp:,  but  in  the  larval  as  well  as  in  the  pupal  and  adult 
Besides,  being  the  more  common  of  the  two  species,  was  prob- 
author  of  the  major  part  of  the  damage.  I  have  attributed  to 
>  species  and  the  wheat  midge  a  damage  of  about  5  per  cent,  to 
t  in  the  vicinity  of  Oxford,  Ind.,  but  am  not  now  able  to  draw 
efinitely  between  the  work  of  the  midge  and  the  two  Hemiptara. 

THE  FIELD-CHICKET. 

{Oryllus  (ibbreviatus  Serv.) 

the  objects  of  interest  that  I  noted  oo  my  first  excttrsion  to 

t-flelds  after  my  arrival  in  Indiana,  on  the  4th  of  June,  was  a 

Eimoant  of  stubble  2  or  3  inches  in  height  in  the  fields  of 

lOut  some  of  these  were  the  upper  parts  of  the  plants 
Qsij  afid  while  in  some  cases  these  straws  were  withered  and 
,  otliers  seemed  freshly  cut.  Although  I  visited  this  field  daily, 
morning  observed  a  few  additional  freshly-cut  straws,  it  was 
the  16th  of  June  that  I  obtained  any  clew  ta  the  author  of 
iiief. 

dug  my  usual  rounds  on  this  morning,  I  happened  to  observe 

field  crickets  coolly  cut  ofi'  a  fine  straw,  and  on  seeing  me 

,  it  dodged  out  of  sight.    I  noticed  these  crickets  at  their  work 

times  afterwards,  and  found  in  their  burrows  tender  leaves 

.rts  of  the  heads  which  they  had  evidently  dragged  from 

d  felled  them. 

the  nature  of  these  fragments  they  appeared  to  prefer 

%nd  stems  to  the  heads,  but  fed  upon  both. 

ared  maturity,  from  the  excrement  about  larger  areas 

ES^  and  the  elongate  little  coverts  so  thorou^ly  asso* 

common  gray  rabbit  (Lepus  sylvaticus  Bach.)  being  so 

ediate  neighborhood  also,  the  infi»rence  was  very 

.cts  were  not  alone  responsible  for  tiie  injury.    oJi 
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October  C,  however,  the  cricket  was  again  seen  at  work  cutting  off 
young  wheat-stems. 

INSECTS  AFFECTING  EYE. 

All  insects  observed  affecting  tliis  grain  to  any  extent  Iiave  pre- 
viously been  considered  imder  the  head  of  Wheat  Insects,  and  hence 
it  is  not  necessary  to  repeat  them  here. 

I  have  noted  several  others  injurious  in  fields  of  rye,  but  these  will 
be  considered  in  a  later  report. 

The  two  grains,  wheat  and  rye,  are  so  closely  allied  that  any  insect 
found  affecting  one  may  be  confidently  looked  for  on  the  other. 

INSECTS  AFFECTING  OATS. 

Of  all  our  small  grains  this  is  the  least  affected  by  injurious  insects. 
Many  species  that  are  exceedingly  destructive  to  both  wheat  and  lye 
do  not  afiect  oats  in  the  slightest  degree. 

A  notable  case  is  that  of  the  larvae  of  the  Wheat  and  Grass  Saw- 
fly,  which  will  perish  of  starvation  when  confined  apon  fresh,  tender 
shoots  of  growing  oats. 

No  injuries  of  any  moment  to  this  grain  have  come  under  my  obetf^ 
vation,  and  1  shall  notice  but  one  insect  in  relation  to  it. 

THE  STALK-BORER. 

( Oortyna  nitela  Onen.) 

On  the  7th  of  May,  while  walking  through  a  field  of  oats  near  Bloom* 
ington,  III.,  I  noticed  that  the  central  vertical  leaf  was,  in  numerous 
cases,  withering,  and  in  others  dead  and  brown. 

On  examination  of  the  affected  plants  I  found  that  the  heart  of  tbe 
stem  had  been  eaten,  and  I  had  examined  but  two  before  I  found  a 
larva  of  a  Qortynaj  which  in  all  probability  was  that  of  witcia,  that 
was  engaged  in  feeding  in  the  young  stem  below  the  snrliEice  of  tlie 
ground. 

The  larvae  at  this  time  were  from  2™"»  to  3"™  in  length,  and  I  found 
them  in  the  interior  of  the  field  10  to  15  rods  from  the  margin,  a 
distance  they  could  by  no  possibility  have  traveled.  I  found  many 
young  larvae  in  the  stems  of  grass  along  the  margin  of  the  field,  some 
of  which  were  larger  than  those  found  in  the  oats.  I  also  founa  that 
these  larvae  in  the  grasses  moved  from  one  shoot,  as  it  withered  an* 
died,  to  another,  and  that  the  first  soon  became  shriveled  and  diaap* 
peared,  while  from  its  base  young  shoots  at  once  sprung  np  and  took 
its  place,  so  that  the  number  of  air<,'cted  stems  visible  at  one  time  offierrf 
no  reliable  data  as  to  the  number  of  larvie  infesting  the  grass  or  tte 
number  of  shoots  they  had  clcstroyeil. 

The  field  under  consideration  had  been  planted  with  corn  tbe  p^^ 
vious  year,  and  on  the  15th  of  the  preceding  month  (Ai)ril)  plowedaw 
sown  with  oats. 

At  the  time  of  my  observations  the  grain  was  about  2  inches  hig^ 
and  had,  as  yet,  but  one  lateral  leaf,  and,  as  near  as  I  conld  recoUoc^ 
had  made  its  appearance  above  the  surface  of  the  ground  about  tto 
22d  of  April.  It  is  hardly  probable  that  e^gn  were  deposited  in  tlul 
field  ])rior  to  this  time. 

The  i)oint  at  which  the  larv:e  had  entered  the  plants  was  plainljiB* 
licated  by  a  small  cavity  near  the  lower  exDeniity  of  tiie  bulb  jtu* 
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«  the  flbroas  roots  are  pat  forth,  which  cavity  connected 

u       *  channel  in  the  stem. 

as  uie  21st  of  May  I  found  these  larvse,  now  frequently  6"^ 
;uij  still  working  in  the  young  plants,  and,  although  making  their 
)ward,  they  were  still  below  the  surface  of  the  ground. 
a  the  7th  of  May  until  the  15th  I  examined  many  Holds  of  later- 
»ats,  but  could  dnd  no  trace  of  the  larvae  in  them,  neither  in  fall 
nor  rye,  although  they  were  abundant  in  the  grass  along  the  mar- 
these  same  fields,  the  stems  of  fall-sown  grain  evidently  being 
gh  for  the  very  young  larvae. 

0  sugared  for  the  moths  every  evening  daring  this  time  about 
iin  fields,  but  obtained  no  motixs. 

observations,  I  think,  go  to  show  the  correctness  of  our  pres- 
iory,  viz.,  that  the  moths  hibernate  during  the  winter,  and  in  the 
deposit  their  eggs  in  grasses,  and  from  thence  the  larvae  distrib- 
^mselves  over  the  fields  later  in  the  season.  Or  they  may,  as  I 
tiowu,  oviposit  on  early  spring  grain. 

ieve  we  shall  find  that  these  eggs  are  deposited,  as  a  rule,  prior 
1st  of  May.  I  also  believe  that  during  the  latter  two-thirds  of 
irval  stage  these  insects  are  rather  more  nomadic  in  their  habits 
e  have  supposed,  or  else  are,  when  from  half  to  two-thirds  grown, 
ken  with  a  mania  for  moving. 

veeping  grasses  in  June  I  have  found  these  larvae  as  abundant  in 
.  as  any  other  species,  and  frequently  observed  them  traveling 
tom  place  to  place.  The  first  moths  were  taken  at  Oxford,  Ind., 
nist  20. 


:  UFOH  INSECTS  AFFECTIVO  THE  HOP  AHD  THE  CRAH- 

BEBBT. 

By  J.  B.  Smith,  Special  Agmt, 

HOP  INSECTS. 

ing  last  year  watched  the  Aphides  until  the  crop  was  gathered, 
es  stacked,  and  tlie  old  vines  piled  for  burning,  and  having  de- 
ed the  probability  that  during  the  winter  they  lived  on  the  roots 
e  form,  I  visited  Cooperstown  early  in  spring  to  watch  for  their 
)pcarance.    Cooperstown  was  selected  because  Mr.  Clark  had 
Bd  me  that  the  Aphides  had  been  found  by  him  in  grubbing, 
luse  he  had  promised  in  all  ways  to  aid  me.    Adverse  weather 
all  investigation  for  a  short  time,  but  as  soon  as  at  all  possible 
illy  examined  fences,  piles  of  stacked  poles,  and  neighboring 
exploring  all  crevices  of  the  fences,  stripping  loose  bark  from  the 
d  very  closely  examining  all  possible  hiding  places.    No  trace 
i^phides  was  found.    Meanwhile  grubbing  progressed.    Grub- 
H  in  digging  up  all  round  the  hills,  exposing  the  roots,  and 
all  superfluous  shoots  and  runners.    Every  advantage  for 
i^e  roots  was  therefore  offered  to  me,  and  all  the  men  were 
keep  a  sharp  lookout.    Yet,  though  the  work  was  done  in 
la      year  were  most  infested,  and  though  I  dug  down  to  the 
efully  examined  hills  everywhere,  not  a  trace  of  the 
X  find.    Nor  were  Mr.  Clark's  researches  crowned  with 
Later  I  learned  from  my  correspondents  in  the  hop  re- 
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gion  tbat  no  lice  appeared  at  all  daring  early  spring,  and  later  it  n- 
reqnired  close  search  to  detect  the'm  scattered  here  and  there  through 
the  yards;  and  at  no  time  did  they  become  nomeroos  enoagh  to  do  any 
damage  whatever.  On  the  whole,  the  hop  was  remaiAabTy  free  frott 
all  insect  attack.  I  am  able,  therefore,  to  add  notiiiag  to  my  ptevim 
report  on  the  subject. 

CEAKBEEEY  INSECTS. 

THE  ORAITBERRY  FRUIT-'WOBaL* 

Last  season  I  decided  that  the  Pkydd  attacking  the  frait  probaUj 
deposited  its  egg  either  in  the  flower  or  on  the  yoang  berry:  and  tidi 
season,  when  the  plants  began  to  blossom,  I  visited  (^pe  God  to  wstch 
for  the  appearance  of  the  insect  In  order  that  I  might  the  more  mtBj 
recognize  the  species,  I  obtained  from  Washington  a  perfect  speeiaui, 
bred  fix)m  material  forwarded  by  me  last  year.  Daring  the  flnt  ta 
days  of  July  the  weather  was  decidedly  nn&vorable  to  inseot  lifd  or  to 
the  rapid  development  of  such  forms  as  hibernated  in  the  papa  ststa 
There  was  more  or  less  rain  each  day,  and  the  nights  were  cold,  oftvi 
unpleasantly  so,  and  the  bogs  were  sodden.  The  plants  devdoped  n»- 
idly  and  the  berries  were  very  generally  set,  and  still  no  trace  of  tte 
insect  had  appeared  on  bogs  that  everv  previous  season  had  been  badly 
infiBSted.  At  last,  near  the  middle  of  July,  on  a  few  bogs  dose  to  flte 
shore,  very  sandy,  and  so  high  that  they  could  not  be  flowed  daring  tke 
winter,  I  found  a  few  specimens  of  the  imago.  I  secured  both  sexei 
and  confined  them,  patting  with  them  both  flowers  and  yooog  benisii 
On  July  11,  the  day  after  securing  the  above-mentioned  spedmens,  I 
again  visited  the  bog  where  they  were  found,  and  though  I  searcbed 
carefully  and  persistently,  not  a  single  specimen  could  be  discovered. 
July  12,  again  visited  the  same  bog,  ami  without  great  search  second 
eight  specimens,  but  this  seemed  to  have  exhausted  the  stock.  These 
specimens  I  distributed  among  growers  in  order  that  tiiey  might  mAt 
optical  acquaintance  with  the  insect 

On  Sandy  Feck,  a  point  opposite  Barnstable,  across  the  bay,  on 
which  also  could  not  be  flowed,  a  few  more  specimens  were  i     ^ 
which  were  also  distributed  among  growers.    Nowhere  was  it  ci        ■ 
and  it  always  is  difficult  to  start  up.    It  is  very  dnggish  and 
taken  after  its  situation  is  ascertained. 

Until  July  16 1  found  occasional  specimens  on  high^         n. 
bogs,  and  then  no  more  could  be  discovered.    Kow  comi 
search  for  eggs,  and  gathering  a  large  number  of  berries  in 
and  blossoms,  I  carefully  examined  them  and  succeeded  in  flndmgn 
and  how  the  egg  is  deposited.    The  egg  itsdf  is  white,  or  with  a  i 
yellowish  tinge,  elongate  oval  when  laid,  but  soft^  and  adapting 
to  the  locality  where  laid. 

ISo  eggs  were  found  on  blossoms  or  very  young  berries;  the  laigeft 
berries  were  most  certain  to  show  an  egg,  and  never  more  than  one  etf 
was  found  on  a  berry.  The  egg  is  laid  on  the  lower  end  of  the  berxT,  9 
the  scar  left  by  the  flower,  and  under  one  of  the  fonr  trigonate  utf 
more  or  less  covering  that  scar.  It  is  therefore  sheltered,  and  ^fifldt 
to  find  and  reach.  The  insects  in  confinement  mated,  ana  the  9  ntir 
ily  oviposited ;  but  as  the  number  of  berries  was  small,  several  eggsirere 
laid  on  a  single  berry,  and  some  even  on  leaves.  In  natcunl  dieos- 
stances  one  egg  only  is  laid  on  a  berry.  A  few  yoang  larvn  were  ato 
found  on  the  bogs,  and  one  on  a  berry  in  botUe  ooBtafning  the  €9* 

*  This  is  described  as  AcrohoHs  vaecHHi  on  page  366. 
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119.    The  egg  state,  tlierofbre,  lasts  bat  a  short  time-HBiz 
-and  the  yoiing  larva  on  hatching  spins  a  few  threads  as 
k     s  for  a  day  or  two  from  the  outside  sldn  until  it  becomes 
iu  length,  and  then  burrows  into  the  berry  and  enters  upon  the 
r  recorded  iu  my  previous  report.    Tfa^  is  in  consequence 
ty  in  reaching  either  egg  or  young  larvae. 
ittttuu^  observed  is  that  the  insect  was  found  only  on  high,  warm 
id  that  in  some  localities  where  last  season  the  insect  was  very 
there  was  no  trace  of  it;  all  these  bogs^  however^  had  either  held 
very  late  or  had  reflowed.    In  localities  where  the  bog  is  low 
I  wec  ihere  always  is  less  attack  of  worm  than  in  high,  dry  situations. 
>-]      ing  the  Cape  I  have  received  specimens  from  one  spot  where 
9  %f£  worm  was  visible  when  I  left;  but  they  are  nowhere  common. 
Ilia  di£Bcult  to  judge  exactly  how  much  shall  be  attributed  to  the 
reflowage,  and  how  much  to  the  cold,  wet  spring,  which  de- 
much  vegetation  as  well  as  insect  life.    Certain  it  is  that  on 
uu  iiigh,  warm  bogs  which  either  could  not  be  flowed  or  where 
K    r  was  taken  off  early,  the  berry-moth  was  found  in  some  num- 
iile  on  none  of  the  low,  wet  bogs  which  had  been  reflbwed  was 
V  trace  up  to  the  17th  day  of  July.    Later,  I  understand,  a  few 
fsd;  but  very  few,  compared  with  previous  years.   I  would,  there- 
recommend  also  that  the  bog  be  kept  as  wet  as  possible  during 
V  i       the  ditches  nearly  full  of  water.    In  some  places  this  would 
m    nuns  to  the  fruit  after  it  had  well  set,  but  while  the  plants  are 
n\  the  wet  is  rather  favorable  than  otherwise.    The  effect  of 
w      1  be  to  destroy  most  of  the  pupae,  or  at  any  rate  to  so  retard 
.rtdopment  that  the  larva  would  not  destroy  more  than  one  b^rry 
DK  its  life-time. 

THE  FIBE-WORH. 

{Anchylopera  va<!ciniana  Pack.) 

Diis  insect,  the  Fire- Worm,  which  had  in  previous  seasons  done  so 
I  damage,  has  this  year  been  kept  pretty  well  under  control, 
'ers  had  generally  adopted  the  suggestions  of  my  report  and  per- 
advice  given  to  such  as  I  met,  and  had  used  the  water  where  pos- 
and  always  with  great  benefit  if  not  absolute  success.    Some  have 
to  large  expense  to  procure  sufficient  water,  and  others  have  made 
iparations  in  that  line,  so  that  this  insect  once  so  destructive 
1     if  iu  the  course  of  a  few  years  be  so  reduced  in  numb(»rs  as  to 
n      atively  harmless.    In  Cape  Cod,  tobacco  steeped  or  IxHled  is 
A  die  iavorite  remedy,  and  is   undoubtedly  effective  if  applied 
Qll^ly  and  seasonably;  two  applications  at  brief  interval  are 
y,  and  from  1  to  li  pounds  to  a  gallon  of  water  should  be 
x'he  tobacco  is  said  to  have  fertilizing  properties.    It  is,  how- 
very  expensive.    The  kerosene  emulsion  has  been  used  to  some 
:d  where  judiciously  used  has  proved  successful;  where  there 
wocess  the  fault  was  with  the  emulsion,  whidi  was  not  perfect 
with  a  barrel-stave  was  tried  by  some,  and  of  course  the  re- 
aot  as  complete  as  desired,  for  the  emulsion  obtained  was 
IS      ^lete  nor  stable. 

CRANBERRY  LEAP-POLDER. 

( Teras  oxycoccana^  Pack.) 

ions  report  I  stated  that  this  insect  was  not  found  in  Mas- 
id  at  that  time  I  had  neither  succeeded  in  finding  it  my- 
y  growers  to  whom  I  described  it  noticed  it.    This  season 
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X  foaud  an  occasional  specimen  on  some  nnflowed  bogs  near  the      e, 
and  on  Sandy  Keck,  a  long,  narrow  isthmns,  with  a  line  of  b      1     i     ; 
sand  hills,  I  found  that  this  was  the  only  form.    The  AnekgiM     \  m 
not  occur  there  at  all,  but  the  Teras  effectively  replaces  it.    llw 
of  the  species  are  sufficiently  described  in  my  previous  report,  anu 
ing  needs  be  added.    The  practice  has  been  at  Sandy  Neck  to  <      r  » 
large  wad  of  rags  soaked  in  kerosene  and  tied  to  an  iron  rod,  bu 
over  the  bog  in  early  evening.    A  vast  number  of  specimens  flen 
this  blaze  and  were  destroyed.    Needless  to  say,  these  bogs  had 
been  flowed,  else  this  insect  could  not  exist,    in  New  Jemej  it  j 
done  no  noteworthy  damage. 

An  exiieriment  was  tried  looking  to  an  explanation  of  the  dimm 
of  the  species.    Eggs  from  gray  $  $  were  obtained  in  early  spring; 
the  larva  when  hatched  fed  exclusively  on  old  leaves  and  ke     in  i 
temperature,  the  pupa  often  in  a  refrigerator;  neverthel<  ia 

produced  yellow  imagines.    These  were  mated  and  <     rs  ob     j 
these,  fed  on  fresh  leaves,  were  separated  into  two  gruu        i     6uih^ 
left  continually  in  the  same  temperature,  the  other  v    s  vj    a    d- 
at  night,  hot  during  the  day,  the  variation  irregu     — stui  u      i 
lots  I  obtained  yellow  specimens  only.    The  thi^  urood  is  stiu  m 
larval  state;  these  I  shall  keep  at  a  uniformly  high  temperatave, 
object  being,  if  possible,  to  make  this  last  brood  also  yeUow. 

These,  in  brief,  represent  the  results  of  my  fteLA  work  so  Car 
special  crops  investigated  were  concerned.    The  season  has  i 
one  favorable  to  the  development  of  insect  life;  a  late  fhist  (Oi     jo- 
16)  killed  many  acres  of  cranberry  vines,  and  probably  much  of 
sect  life;  but  even  where  the  firost  did  no  especial  damage  no  m 
increase  of  injurious  species  was  noted.    The  Berry  worm  is  n(     i 
in  all  its  states  and  the  apparent  remedies  suggested;  experit 
and  intelligent  effort  in  dealin  g  with  the  various  stages  will  undoac     f 
soon  enable  growers  to  subdue  this  enemy,  as  tiiey  can  by  8u£B 
ertion  control  the  other  pests. 

A  GECIDOMTID  LABVA  INFESTINa  THB  PBAB  AT  HEBIDEN,  OOMK 

[Plate  IX,  Pig.  6.] 

In  pursuance  of  your  instructions  of  June  3, 1884, 1  went  to 
Coun.,  and  called  on  the  Messrs.  Ooe  Bros.,  who  are  the  pronn        i 
a  fruit  farm,  containing,  among  others,  some  six  hundred 
The  insect  especially  mentioned  in  your  letter  of  instaractu        n  a 
domyid  larva,  and  to  this  insect  my  investigations  were  dire 

The  injurious  larva  is  a  small  apodous  grub,  of  a  bright  yeuow 
thickest  in  the  middle,  and  tapering  to  each  extremity,  most  evia 
toward  the  head.    When  full  grown  it  is  about  3"<°,  or  nearly  one-a     i 
of  an  inch  in  length,  and  the  segments  are  subequal,  and  rather  s 
marked.    It  is  fouudln  the  infested  pears,  often  in  large  naml       i 
ten  to  twenty — ^in  one  specimen  twenty-nine),  giving  them  an  irrei 
somewhat  knobby  appearance,  by  which  the  infested  is  rei    II5 
guished  from  the  sound  fruit.   These  protuberances  are  incons     %u 
and  appearance,  sometimes  merely  causing  the  pear  to  ai)pear  ann         1 
round,  at  others  forming  distinct  and  regularly  convex  proti 
On  June  G  and  7,  when  I  was  at  Meriden,  the  insects  were  aw 
grown  and  had  largely  left  the  pears  so  that,  especially  on        uoe 
farm,  few  infested  specimens  were  found ;  besides,  to  get  rjd  of  i     ^ 
on  this  farm,  the  heroic  remedy  of  stripping  the  trees  of  all  buii  1 
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ly  80imd  pears  had  been  resorted  to  aboat  a  week  prior  to 
^       ^     » t  ars,  sound  or  infested^  were  few  and  far  between. 

s  do  not  drop  to  the  ground  with  the  insect.    On  the 
TTn  u      remain  for  qnite  a  while  afterward  nx>on  the  tree,  but 
Y      m  u        and  rot  off.    The  second  point  in  your  instructions.is 
i         tely     iswered.    As  well  as  oould  be  done  in  the  small  lot  of 
]      laining  on  the  Goe  farm,  and  rather  better  in  a  neighboring 
1      lere  nothing  had  been  done  to  get  rid  of  the  pest,  the  mode 
li     r  the  ground  was  investigated,  and  the  observ^ed  facts  and 
I      obtainable  all  point  to  the  theory  that  the  grub  simply  al- 
ii to  drop.    I  believe  this,  first,  because  though  I  saw  a  few 
A         on  the  outside  of  the  peisurs  near  the  opening  showing  the 
ot  «xit,  none  were  found  on  the  twigs  near  by,  and  nothing  was 
the  crevices  of  or  under  the  bark ;  second,  at  one  point  where 
11;  of  the  infested  firuit  picked  from  the  orchard  had  been  allowed 
D  over  night  the  larvae  were  found  next  morning  in  numbers, 
:uxK  the  best  of  their  way  under  ground,  and  Mr.  Ooe  says  that  in 
I      aces,  where  the  earth  was  a  little  loosened,  he  found  large 
%.    I  dug  somewhat  at  this  point  and  found  rather  more  than 
m\     under  ground  a  number  of  specimens  quite  unchanged*;  they 
I  in  the  ground  then  about  a  week.    Third,  Mr.  Goe  says  he 
lev      I  times  carried  infested  pears  into  the  house  and  kept  them  in 
Dr  uoxes,  and  that  the  larvae  after  leaving  the  pears  had  wandered 
for  some  time,  but  had  never  pupated  anywhere  in  or  among  the 
sh  or  crevices  of  the  boxes.    He  had  never  placed  earth  in  any  of 
x>xes.    As  the  larvse  found  had  been  under  ground  certainly  eight 
B,  and  were  totally  unchanged,  the  probability  is  that  they  remain  in 
form  for  some  time  before  entering  the  pupa  state.    In  the  orchard 
I       impossible  to  do  anything,  bcQause  hogs,  sheep,  and  chickens 
everywhere  rooted  and  scratched,  so  that  even  had  not  the  infested 
It  been  removed  it  would  have  been  difficult  to  find  anything  among 
confused  masses  of  sod  and  roots  and  grass. 
On  the  Goe  farm  the  insect  has  been  known  some  five  years,  becom- 
h  year  more  common,  until  last  year  it  destroyed  nearly  the  en- 
3  ui    ^    It  seems  unknown  except  on  the  Goe  farm  and  another 
ra  close  by.    In  this  latter  place  a  few  trees  were  found  pretty 
y  infested,  but  no  one  had  noticed  it,  and  no  one  could  give  me 
information  as  to  how  long  it  had  been  known.    No  other  orchard 
ite  vicinity  of  Meriden  seems  to  suffer  from  it,  and  it  is  probably  as 
Donflhed  to  these  two  orchards.    There  is  no  other  large  orchard 
by,  and  this  may  account  for  the  fact  that  the  species  has  not  be- 
more  widely  spread  as  yet.    According  to  Mr.  Goe,  last  year  was 
i     tl  year  for  pears,  but  his  crop  was  largely  destroyed ;  this  year  is 
'(     year^  and  there  was  not  much  bloom,  so  when  it  was  noticed 
me  pears  were  generally  infested,  it  was  detormined  to  strip  the 
if  all  fhiit  that  appeared  at  all  Infested,  and  so  well  did  the  men 
red  do  their  work  that  it  was  with  difficulty  a  few  specimens  could 
ed  here.    Six  men  were  employed  at  the  work  for  thrc^e  or  four 
luring  that  time  stripped  the  600  trees.    Not  all  varieties  of 
I  equally  attacked.    The  <^ Lawrence"  is  the  favorite,  and  is  a 
sh  though  blooming  later  than  others,  yet  sets  first.    Next  is 
oa,"  almost  equally  infested.    The  '^  Bartlett"  is  not  so  much 
though  by  no  means  exempt,  and  on  the  ^'  Seckel"  but  few  of 
)  found. 
p4      bility  of  importation:  Mi*.  Goe  says  that  some  seven 
)  he  imported  a  large  lot  of  pear  stocks  from  France,  upon 
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which  were  grafted  American  pears ;  prior  to  that  time  he      1 
seen  the  insects.   A  year  or  two  afterward  they  were  first  no^    id, 
small  numbers,  and  since  then  have  been  on  the  increase.        •  vkmh 
the  only  one  in  this  section  of  the  State  who  has  imported  p<      il 
and  his  farm  was  first  and  for  some  time  the  only  one  infes 
probability  is,  therefore,  that  if  the  insect  proves  identic      widi 
European  species  that  it  was  in  the  pupa  state  in  the  lot  oi  a      i 
ceived  by  the  Messrs.  Ooe,  seven  years  since.    The  egga     s  p 
deposited  in  the  fiower,  as  the  larvse  are  found  in  the  yt 
mediately  after  it  has  set.    I  could  gain  no  infi>rmati<  i 

or  no  there  was  a  second  brood. 

In  view  of  all  the  facts  gathered  I  did  not  consider  it  adv  ton- 

main  in  Meriden  to  await  the  pupation  of  the  inaeet|  as  it  •« 
this  can  be  better  observed  in  the  lot  of  larvse  sent  to  Uie  Dei 

As  to  a  remedy,  the  simplest  and  most  ocmiplete  is  that 
the  Messrs.  Ooe.    In  an  off  year,  strip  the  firuit  from  the  t 
Btroy  it  by  burning  after  covering  with  kerosene,  or  fiM     to 
diately ,  before  the  insects  have  a  chance  to  leave  the  p       u    a^  n  i 
pears  as  yet  to  be  local,  there  seems  no  reason  why  a  j<    r  er     i 
this  process  should  not  entirely  destix>y  the  species,  bat  of  eou      n 
must  be  concerted  action  among  the  fisurmers,  else  the  pest  will  m 
increasing,  and  not  unlikely  get  beyond  controL 


VOTEI  FROH  HEBBASKA. 

By  LAwmorcx  Bruhsr,  SpeoM  AgmL 
THE  ROCKT  MOUNTAIN  LOCUST. 

(OaloptenuB  ^etmM.) 

During  the  present  year  the  Bocky  Mountain  Loc      {i 
tus)  has  appeared  in  small  numbers  at  various  poinui       ougnouij 
em  and  Central  Nebraska,  but  at  no  place  have  I  lear       of  iti 
in  sufficient  numbers  to  particularly  iujure  crops,  or  ev     to 
the  part  of  farmers,  an  apprehension  of  a  future  invasion.    On  uie 
of  June  quite  a  number  of  larvsB  and  pupse  were  observed  at  a  i 
about  2  miles  to  the  east  of  Stanton,  Stanton  County.    Th       ira^ 
on  the  open  prairie  along  the  roadside^  and  upon  investigation  u  ^ 
ascertained  that  very  few,  if  any,  had  found  their  way  into  the       »- 
boring  grain  fields. 

Three  weeks  later,  when  the  locality  was  again  visib    ,  it  ^      i 
that  most  of  the  youDg  had  attained  wings,  and  were  y 

move,  having  spread  over  the  surrounding  country  for  a  c       ji         > 
mile  or  more.  Specimens  were  now  observed  to  be  quite        ivaxH 
less  than  a  mile  of  Stanton.    Winged  individuals  were      lo  ni 
at  the  point  where  the  young  had  been  observed  pxeviousiy, 
they  had  in  all  probability  hatched. 

Inquiries  have  since  been  made  regarding  these  locusts,  bat  I  lisf6 
thus  far  been  unable  to  learn  of  their  further  movements.  It  is  sop* 
posed,  however,  that  they  simply  spread  over  the  acUacent  oountKyiHA 
that  nothing  further  will  be  heard  of  them. 

I  have  kept  close  observatioD,  and  have  made  many  inquiries  dnxiDg 
the  summer  in  reference  to  locust  flightS|  but  have  seen  none  nor  hsn 
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ty  haying  been  seen  in  the  air  at  any  point  in  this  cur  other 

r  to  O.  iprctusj  C.  differentialis^  the  Common  Yellow  Meadow- 
has  attraoted  some  attention  the  present  year  at  many  pointo  in 
1  Iowa,  and  Eastern  and  Central  Nebraska,  where  it  seems  to  be 
on  tbe  increase.    It  has  not  exhibited  any  decidedly  migratory 
90  far  as  I  am  at  present  aware,  but  at  different  points  has  done 
lie  injury  to  vegetables,  &c.    Kotably  at  Lincoln,  on  the  cap- 
Hands,  numerons  large,  almost  black,  locusts  appear^,  and,  after 
[y  defoliating  the  shrubbery  and  foliage  plants,  suddenly  disap- 
(E-  W.  Furnas).    These  were  evidenwy  the  dark  variety,  often 
in  Central  and  Eastern  Nebraska.    This  locust,  nnUke  the 
g:    tory  species,  frequents  low  grounds  and  seems  to  multiply  most 
ly  auring  wet  seasons.    It  also  fluents  such  localities  as  are 
th  the  rankest  vegetation.    I  believe^  however,  that  there  is 
X        1  to  fear  its  ever  becoming  general  in  its  distribution,  at  least 
D     ent  numbers  to  cause  trouble,  as  there  are  too  many  odds  against 
multiplication,  and  these  are  increasing  annually. 
fx>mmon  Bed  Legged  Locust  {0.  femur-rubrum)  and  one  or  two 
allied  species  have  also  occurred  in  numbers  a  trifle  above  the 
condition  of  these  species.    These  likewise  need  never  be  fearedi 
nruie  reasons. 

TEffi  SNOWY  TREE-CRICKET. 

((Ecanihus  niveus.) 

This  common  tree-cricket  has  been  quite  common,  and  will  evidently 
be  congregating  in  raspberry  and  blackberry  patches,  as  well  as  on 
white  willow  hedges,  where  it  often  causes  much  injnry  by  filling  the 
Items  and  twigs  of  these  plants  with  its  eggs.  Other  plants  are  also 
deposited  into.  Several  species  of  Helianthus  and  one  Solidago  are^ 
however,  its  chief  stand-by  in  this  State.  Scarcely  a  single  one  of  these 
veids  escapes  without  the  eggs  of  one  or  more  of  the  crickets  being 
Ihnet  faito  its  pithy  substance.  Aside  from  these  few  species  I  know 
if  no  other  Orthopterous  insect  that  has  done  or  does  special  injnry  to 
fnps  or  trees  in  iixe  State. 

THE  CHINCH-BUG. 
{Blis8U8  leucqpterus.) 

^bont  ten  days  before  harvest  or  dnring  the  early  part  of  July  the 

-Bng  began  to  appear  in  grain  fields  in  great  numbers  throngh- 

wrtious  of  Cuming,  Burt,  and  Washington  Connties,  and  mndi  ap- 

on  was  felt  by  many  for  the  safety  of  the  crops. 

iV     terwards  several  very  heavy  rains  visited  tihe  region,  and, 

apjpear,  almost  exterminated  the  insect.    Upon  harvesting 

L 11;  was  found  to  be  as  good  as  or  even  better  than  usual,  and  no 

the  Chinch-Bug  and  its  work  could  be  found. 

ler  the  disappearance  of  the  vast  armies  of  this  insect  can  be 

entirely  to  the  rains,  or  whether  other  agencies  combined  in 

»rk,  I  am  at  present  unable  to  state,  as  I  was  too  much  occu- 

other  duties  at  this  juncture  to  spend  much  time  in  investi- 

»tter.    In  conversing  with  several  fiurmers  regarding  the 

wholesale  destruction  of  these  insects  at  a  time  when  they 
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were  supposed  to  be  injariug  crops  on  all  sides,  they  all  attribn 
disappearance  to  the  heavy  rains,  and  thought  that  no  other 
had  assisted.    Be  this  as  it  may,  the  fact  that  they  saddenly  did  i 
pear  remains  unchanged. 

CUT-WORMS. 

During  the  latter  part  of  May  and  early  June  several  species  ol( 
worms  were  observed  to  be  quite  numerous  iu  gardens  and  com-1 
in  the  vicinity  of  West  Point,  where  they  did  some  damage  by  can 
off  the  tender  i)lant8  as  they  appeared  above  ground.  The  m^ 
dant  of  these  was  the  larva  of  Agrotis  saucia.  Some  climb  i 
worms  were  also  observed  to  work  on  the  Cottonwood  and  box-el 
trees.    These  were,  however,  in  small  numbers. 

THE  IMPORTED  CABBAGE-WORM. 

(Pieris  rapw.) 

This  Cabbage  pest  has  been  steadily  on  the  increase  in  Nebraska 
the  tefoi  of  eight  or  nine  years,  the  date  when  it  was  first  observed  by 
to  injure  cabbages  in  and  about  Omaha.    It  has  now  become  eqnall; 
not  more,  numerous  and  destructive  in  the  eastern  and  central  porti 
of  the  State  than  in  some  of  the  older  Eastern  States,  where  it  has 
isted  in  injurious  numbers  for  mafty  years.    This  extraordinary  incw 
is  evidently  due  to  the  absence  of  all  or  nearly  all  of  its  natural  < 
mies,  and  also  to  the  fact  that  up  to  the  present  time  no  special  < 
have  been  made  by  our  gardeners  and  farmers  towards  cheokisi 
rapid  increase.    As  an  example  of  the  great  numbers  of  this  ii      1 1 
are  to  be  found  in  this  section  of  country,  I  will  mention  a  smi 
stance  that  has  come  under  my  direct  notice  and  which  has  hau 
personal  attention.    In  a  certain  kitchen  garden  adjoining  West  P( 
in  which  were  planted  seventy-six  cabbages,  and  which  the  owner 
endeavored  to  keep  free  from  the  worms  by  hand-picking,  upward 
six  thousand  of  them  have  already  been  destroyed.    This  esti 
not  by  guess,  but  by  actual  count.    As  large  as  the  number  t 
stroyed  may  api>ear,  there  are  still  many  worms  to  be  found  ou 
cabbages,  the  leaves  of  which  have  been  much  riddled  with  holes 
spite  the  vigilance.    At  another  locality,  16  miles  to  the  southw 
this,  the  butterflies  were  observed  in  myriads,  so  to  speak,  hove 
over  a  large  field  of  beets,  in  the  midst  of  which  grew  a  few  cabl 
and  to  which  they  appeared  to  be  attracted  from  all  directions.    An 
the  few  insects  that  destroy  the  worms  in  this  State,  several  speci 
burrowing  wasps*  are  quite  conspicuous. 

These  capture  the  larvae  of  all  sizes,  but  chiefly  those  that  are  a 
two-thirds  grown,  and  carry  them  away  to  their  burrows  where 
are  stored  for  food  for  the  young  wasps.  I  have  also  observed  re 
that  during  the  cool,  wet  weather  which  we  have  beenhavu  ; 
bers  of  the  worms  of  various  ages  have  died  from  what  appei  vO 
disease.  When  thus  attacked  they  become  Ump,  and  turn  a  yellc 
color,  and  afterwards  mold.  I  have  observed  that  such  varieti 
cabbage  as  have  very  solid  heads  and  few  base  leaves,  are  less  1 
to  injury  than  those  in  which  the  reverse  is  the  case.  Tough-lc 
varieties  are  also  less  injured  than  the  tender  ones. 

*  SjpJiex  apicalid  Sm.,  Ammophila  vulgaris  Cr.  and  Pampilus  fgthiopi  Or. 
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1       e  'ore<l  to  find  paiusites  that  destroy  these  worms,  but 

oeen  foiled  iu  the  attempt. 

J       e^  hi      >ver,  observed  three  si^eeies  of  Ichueumou  flies  creeping 

>on  tne  plants,  which  may  prove  to  be  parasitic  upon  it.    Two 

\  in  considerable  numbers,  as  many  as  fifteen  or  twenty  of 

oaYing  been  observed  in  a  single  morning,  while  but  two  or  tiiree 

I         Ird  have  been  seen. 

I  es  l\  rapw  there  are  occasionally  found  the  larvie  of  Maine%tra 
,  ii/.  ehenopodiij  and  PlutelUi  cruciferarum.  These  do  not  occur  in 
111  iiumbei*8,  and  therefore  amount  to  but  a  trifle  as  compared  with 

Handpicking  is  not  an  unprotitable  means  of  ridding  a  small  cab- 

jatch  of  these  pests,  but  when  two  or  more  hundreds  of  the  plants 

10  be  gone  over,  some  other  means  of  destroying  the  worms  will 

essarily  have  to  be  resorted  to,  as,  for  instance,  pyrethnim  or  petro- 

Tho  substances,  of  course,  can  be  best  applied  as  describbd  in 

mr  various  recent  reports. 

FALSE-CATEKPILLAK  ON  GKAl<8  AND  8EDGE. 

(ISciandria  sp.)* 

During  June  and  the  early  irdvt  of  July  great  uumbera  of  saw-fly 

a*  were  observed  to   injure  the  grass  on  low,  wet  meadows  at 

8  i)oints  in  the  Elkhorn  Valley  and  the  valleys  of  the  Loux>s. 

were  of  two  species,  aud  evidently  belong  to  the  genus  Selandria. 

ijtioit  County,  where  these  larvie  were  observed  in  the  greatest  nnm- 

,  the  ground  was  entirely  stripped  of  grass  over  small  ai*eas. 
aithough  all  sorts  of  grasses  were  attacked  and  eaten  by  the  worms, 
'  preferred  the  various  species  of  Cyperus  and  Junciis  to  other 
ities. 
whether  these  saw-fly  larva*,  have  been  equally  numerous  heretofore, 
whether  they  have  become  so  recently,  I  am  unable  to  sta>te.    In 
localities  where  these  worms  appeared  in  force,  it  was  supposed 
the  army  worm  {Leucania  nnipxincta)  had  arrived,  and  therefore 
I  needless  apprehension  was  felt  among  the  settlers, 
iso  insect  enemies  were  observe<l  to  attack  them,  neither  could  I 
of  their  being  devoured  by  birds  or  reptiles.    I  have  supposed, 
h,  that  the  ATuericjan  bittern  fed  upon  them  at  times,  as  this  bird 
requeiitly  started  from  clumps  of  grass  where  the  worms  were  in 
and  at  other  times  it  wa^  seen  picking  at  something  among  the 
a  which  thev  were. 
ij     e  often  found  these  larvic  in  moderate  numbers  during  other 
while  boating  for  insects  along  the  margins  of  ponds,  but  never 
fore  were  tliey  observed  in  such  great  uumbei*s  iis  they  have  been 
Mtjseul  year. 

INJIKV  TO  WILLOWS  AND  COTfONWOODS. 

ne  years  the  large  saw-fly  (Cimhex  americana)  has  attracted 

Ion  at  viuious  points  in  Nebraska,  by  its  habit  of  frequenting 

ri  white  willow  in  ])ref(iTeiiee  to  the  various  si>ecies  of  the  native 

I  forwarded  by  Mr.  Bruner  ^vere  iiDfortuuately  in  alcohol|  and  theimago^ 
reaied,  aud  Tor  the  present  uudetermiuable. — C.  V.  B. 
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willow.  During  the  summer  ite  large,  green,  slug-like  lar\''ffi  would  be 
met  with  from  time  to  time,  but  not  until  tbe  present  summer  have  I 
learued  that  it  appeared  in  such  great  numbers  as  to  completely  de- 
foliate the  trees. 

About  three  weeks  ago  (August  31)  I  visited  Mr.  O.  M.  Dodge,  of 
Glencoe,  Dodge  County,  ana  while  driving  across  tbe  country  ob^rved 
that  nearly  every  hedge  of  this  willow  had  been  more  or  less  iDJaied 
by  some  insect  which  had  stripped  tbe  trees  of  most  of  their  leaves.  I 
at  once  attiibuted  the  work  to  the  striped  Cottonwood  beetle  {Plagiodera 
8cripta)y  which,  as  you  have  shown,  has  been  known  to  iiynre  varioui 
8])ecies  of  willow,  as  well  as  the  poplars  and  cottohwood  in  thin  and 
other  section  s  of  the  cou  n try .  Upon  speaking  to  Mr.  Dodge  in  refeieiice 
to  the  subject,  \w  infoniHMl  me  that  the  work  was  that  of  the  above- 
named  saw-iiy.  Pie  also  stated  that  the  larvae  had  been  so  nameroui 
on  many  of  the  hedges  in  his  immediate  neighborhood  as  to  completely 
defoliate  the  trees  before  they  (the  larvsB)  had  attained  ftill  growth,  tnd 
that  they  had  therefore  proved  the  cause  of  their  own  destruction. 

At  otlier  points,  however,  where  the  larvje  were  less  numerous,  they 
have  m;)tnr(Ml.  niid  will  evidently  make  their  appearance  in  force  next 
sciison.  ])H)\  IiUmI  no  u u foreseen i)rovidence  intervenes. 

Mr.  Dodge  also  informed  me  that  this  saw-fly  has  been  steadily  on 
the  increase  for  the  past  three  or  four  years — always  working  uu  tbe 
whit«^  willow  in  prefereuceto  the  native  species. 

AnoHnr  insect-,  and  one  that  has  been  attracting  general  atteutiouiu 
l>ortions  of  this  and  other  Western  Stiites  and  Territories  by  its  greaj 
abundance  and  ;reneral  destructiveness  to  the  cottonwood,  poplars,  and 
willows,  is  the  8t leaked  Cottonwood  Leaf-beetle  {Plagiodera 8oripta)» 

The  mature  insect  as  well  as  the  larvie  feed  alike  on  the  youugera&d 
more  tender  leaves  and  twigs,  and  thereby  cause  the  tree  to  die  in  ooune 
of  time  if  the- attack  be  continued  several  years  in  succession.  When 
the  beetle  is  very  numerous,  all  the  leaves  are  eaten,  and  even  the  ten- 
der bark,  upon  the  new  growth,  <levoui*ed.  ^Vllen  tiiis  last  is  theeaie 
the  ti-ees  have  been  known  to  die  in  a  single  year.  This  latter  iiafttaie 
but  seldom  occurs,  even  when  the  season  is  very  dry  and  t^etreeshavB 
been  stripped. 

There  is  a  remedy  in  nature  by  which  it  is  kept  under  control,  m, 
wet  seasons  following  dry  ones.  Natural  enemies  are  also  doing  mock 
towards  checking  the  otherwise  enormous  increase  of  this  insect  andil 
left  alone  would  very  cftectually  reduce  the  i>est  during  ordinaiy 
years.  These  are  very  uciuiy  identical  with  tliose  attacking  tiie  Colo- 
rado potato  beetle.  Among  them  various  species  of  our  common  Ifldf* 
hmU  {Coccinellidw)  are  the  most  efficient.  Their  work  is  mostly ooi- 
tiued  to  the  destruction  of  the  eggs,  and  i)erhaps  a  few  of  the  newly* 
hatched  larvai. 

As  for  birds,  I  have  never  known  of  their  capturing  and  eating  tk 
beetle  in  any  of  its  stages  of  growth,  nor  have  I  conversed  with  any 
one  who  ha>s  seen  them  do  so. 

The  beetle  is  more  highly  favored  on  elevated,  somewhat  arid,er 
when*  the,  lro(»,  growth  is  small  and  the  temperature  is  low,  thai 
ground,  when*  tlie  (conditions  are  the  reverse,  though  itoftenthnv     ^ 
a  time  even  \wvi\     Ifank  j^rowtii  in  a  tree  thus  alTectiMl  is  an  advan 
a;;'ainst   the  insect,  and  trees  of  this  nature  ai*e  sehloni,  if  ever, kium 
b.V  it. 

I  have  always  found  this  beetle  to  be  moi'e  comnieu  near  tlie  uionafr 
ains  and  upon  the  elevated  plains  of  the  West  Chan  elsewhere. 
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THE  COLORADO  POTATO-BEETLE. 

bift  beetle  bas  al80  been  more  numerous  and  destructive  than  usual 
ome  points  iii  Nebraska  this  past  summer,  completely  stripping  the 
«  of  leaves,  and  even  devouring  the  stems  and  potatoes  when  these 

r  i  lid  be  reached.  This  did  not  occur,  however,  until  late  in  the 
i  after  the  crop  was  far  advanced  and  the  tubers  had  all  fonned. 
pleased  to  be  able  to  report  no  considerable  insect  enemies  to 
II  grain  in  Nebraska  this  year.  As  requested,  I  have  kept  a  close 
lance  for  iusects  injuring  wheat,  oats,  rye,  and  barley,  and  only  found 
,  the  larvsc  of  a  moth,  working  in  the  stems  of  rye.  This  was  met 
I  in  moderate  numbers  only  in  one  small  field  adjoining  town,  and 
simens  were  at  once  forwarded  to  Mr.  Howard,  who,  in  your  absence, 

unced  it  Gortyna  nitela. 
side  from  this,  I  have  heard  of  no  other  instance  of  injury  to  the 
il-grain  croj)  in  the  State  during  the  year.    There  may  have  been, 

undoubtedly  were,  a  few  Hessian  flies  in  the  grain  fields  of  the 
counties,  iis  those  counties  which  lie  along  the  Missouri  Biver  are 

i,  wbere  it  has  been  rejwrted  lor  several  years.    If  so,  they  were 
lumbers  so  iusiguiticant  as  not  even  to  attract  attention. 


NOTES  OF  THE  YEAR. 
CHINCH-BUG  BOTES. 

:e  the  publication  of  a  short  article  under  this  title  in  our  report 

io8I-'Sl^,  the  occurrence  of  greatest  interest  in  connection  with  the 

-bug  has  becu,  without  doubt,  its  so-called  "fnwwtan"  of  New 

.  btate.    In  June,  1882,  the  work  of  the  insect  was  first  discovered 

the  farm  of  Mr.  H.  C.  King,  of  Hammond,  Saint  Lawrence  County, 

3  acres  of  timothy  grass  being  destroyed.    In  June,  1883,  other 

upon  the  same  farm  were  discovered  to  be  in  the  same  condition, 

a  search  revealeil  the  swarming  destroyers  both  upon  this  and 

iboring  farms.    Timothy,  **June  grass,"  and  ''wire  grass'' were 

\»  destroyed,  and  gre^it  alarm  was  occasioned  throughout  the  north- 

I    b  of  the  St«te. 

;imens  of  the  insect  were  sent  to  Mr.  Liutuer,  the  State  entomol- 

who  published  (October  10, 1882)  a  lengthy  article  in  the  Albany 

f     following  it  by  articles  in  the  Country  Gentletnan  and  in  iSci^fkcey 

I  Kiviug  in  the  two  iirst-mentioned  papers  a  good  account  of  the 

»  and  life-history  of  the  species  and  the  best  remedies  proposed 

it.    Mr.  Lintner  also  issued  in  the  same  month  a  circular  en- 

••Directious  for  arresting  the  Chinch-bug  invasion  of  Northern 

fork,"  which  was  widely  distributed  and  in  which  he  pi^edicted  a 

d  increase  in  the  diffusion  and  destructiveness  of  the  bug  and 

*  prompt  and  full  compliance  with  the  directions  which  followed, 

consisted  in  a  very  good  condensed  summary  of  the  best 

uid  methods  of  ]>revontion.    The  reasons  for  this  prediction 

von  in  his  own  wonis: 

ictX  itM'ir,  iii:iiiit:iiiu'4l  :i  rootin<r,  niicl  hliowii  :i  raiiiil  iiicron.M)  under  iiii- 
pitions,  and  unnatural  condilionH  Huch  an  these: 
>:4rarded  as  n  Soutliem  insect  (exteDding  fart ber  northward,  as  do  must 
the  Missis-si})})!  Vancy),  yet  it  has  appeared  in  the  most  northern 
vkie  and  ui>on  (11'  the  rex)ort  he  reliable)  the  Saint  Lawrence  River. 


Ii 


LB  accoiiiitit  great  promineni^  hat  been  a 

.(leponiU    ■        "" "'"  ■ 

. .  Heavyri 

iiiuld  not  abound,  it  is  stated,  in  a  wet  season.*  lit.  Fitch  liad  e 
mcudation  ot'sprinkliti^  it  nitK  water  (uii  artilldal  abon-or)  as  the  bcxt  i 
iiKtcnniiiatinii.  Tn  tlii^  prcacnt  inelauce  tbe  bug  obntinntfly  iiersiHtsi  in 
<:(iiitrur.v  tc>  !i11  rule.  Tliu  linst  and  tlin  preneut  )iave  Ixitli  bcoii  yfnis 
raiul'nil  ill  Suiiit  I.iin'rcnce  C'oniily.  ttpring,  suiumer,  and  niitumn  have 
lionall;  ivnt.     ■     -     ■ 

It  it!  iibDwii  hy  thii  above  HlatcmeuU  tliat  the  ioaeot  bus  riijiidiy  in 
lai^uly  cxtciiilcd  ils  ar<>a  during  tlio  iireHoiit  year,  under  coiiditionHn 
have  uKi>n  lUtal  to  it.  Why  it  has  been  otherwise  may  perliaps  fiiiil  ih 
in  the  tavt  that  it  In  u  new  introduction  in  this  part  of  the  United  Slulr* 
ia  followluu  thi>  law  well  known  to  )irDvaU  in  the  iutrmluotion  from  iibn 
pnucipall^of  iivarly  all  of  «ar  iiijurions  iiiHet-ta.  With  scarcely  nii  i\i:i 
their  )ni|M>Tlatloii  tiii'y  hevoiiie  far  more  destmctivtt,  laouug  •^■iiter 
often  attiudcinit  now  fonil-idanta. 

Aslhepnuti  hiMtory  of  tlui  inscntJuuiaiiun'n  that  (hi i'aHif«M  and  other  e: 
i;nlirciy  Jailed  to  aKnwL  ilHniultlplieatioit,  neaiiicumiielled  to  liclii'M'.  t 
iiipuns  indiiu^Lionn,  that  ilhancoiuc  loNlay,  and  tli:it  it  will  do  so  nn1enH< 
taken  to  pruvciil  it. 

Tlift  following  oxliiicl;  i'lim  a  ItrtUir  written  Marcb  20.  IHSl, 
iiti|iiinc»  that  uatiiu  Mifout;!)  ]>r.  iMViug  from  Hon.  A.X.  I'ar 
will  show  tliiit  our  own  cx|>crieni.-u  with  tbe  iUMOnt  oblige<l  us 
from  Air.  Jjiutnet-'tj  viuws,  and  uKi>ecial]y  from  liis  prottiutions 

■  *  '  J  biivi-  iilrt^rtcly  exiiiT«acil  my  viewa  in  r»!fereni:c  1o  thfi  cscei 
rii.>B  of  till!  (Ihiiicli-bus  in  Saint.  Lunninee  County,  New  York,  as  rept 
iiewspuiwrdijipinKs  sent  bv  Mr.  I'urker,  undanrejxirtedhyMr.  LiDtner.  t 
li>inolo);ist,  in  various  imbliealions  last  fall,  and  jiurticulaTl^r  in  tlio  JIbi 
October  111,  l>i8',l,  in  -Scienit  of  (.letober  18,  and  in  a  circolar  inatid  from 
Die  tiiat^  entonmloi^ist  of  New  York,  October  lH. 

In  till)  Hcientifie  .imericau  of  the  latter  part  of  November,  1S83,  and  iu  i 
II,  p.  fl21}  my  views  will  be  found  expressed.  Mr.  Lintner  draws  atte 
rarity  of  the  Chincli-Uuf;  in  the  State  of  New  York  heretofore ;  to  ils  p 
jury  in  Saint  Lawn-nrc  County,  notwithstanding  the  past  wet  seanKn,  i 
these  facts  reanon  for  tljc  Kniulest  nlarm,  on  the  supposition  that  tliis  m 
is  (Inc  to  an  iuvnsiim,  »iid  tliitt  tlii>  innect  slinwH  exceptional  power  of  w 
ronstnnt  T.ii IIS,  which  are  wiili-kuown  to  prove disnstrous  to  it  in  the  Misi 
lev.  1  hnve  imt  lieen  nble  tn  read  over  these  ucconntx  withont  feelin;;  th 
:iinoiint  of  alarm  is  felt.  Since  tlie  Cliiuch-bng  wns  known  to  occnr  in  ! 
the  time  of  llarriH  ami  KitiHi,  and  is  found  farther  north  both  on  the  f 
lioard  and  in  lht'Xorl.h«i'»i.  I  see  no  reason  for  the  belief  that  Saint  I.nwr 
haa  tiei-n  invaded  from  other  iiarln,  but  should  rather  attribute  the  vere 
tmdne  increase  of  a  Hperli'i  niwnys  there,  although  not  generally  notic 
unrecorded  heri'Iofori'.  'I'lie  sudden  increase  may  be  due  to  the  oxn 
weather  which  cbnrnc'li'riKi'd  IfWi)  and  ie3l  and  previous  years,  ihn  i 
weather  havinj;  imr  vol  ex.'rcised  un  injurious  effect  upon  it.  In  this 
itiatl4>r,  wliioh  uri-nn  lo  lir  iiiOHt  ri'iisonable,  the  outlook  is  rather  encou 
alarmius,  ;iiid  1  fully  i-xiiiTt  tii  seo  tliis  view  cnrroborated  by  snbscrine 
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r.  ]  x'b  xeoommeDdationSy  with  which  the  farmers  of  the  affected  region  are 

.     1^  fiuniliar,  are  excellent,  and  I  wonld  Btronely  indorse  them  so  far  as  they 

m^ ym-mM^otJly  oarricd  oat,  thon^h  it  seems  to  me  that  they  mnst  necessarily  fall 

t  OK  bejjiff  generally  adopted  wiuiout  some  obli^tory  leffislation  or  some  compen- 

Mi  fkma  the  State.    At  tne  present  time  the  principal  adyice  I  would  give  wonld 

io  thoionghly  horn  all  possible  rubbish  that  may  be  accumulated  about  the 

IB  and  tinder  which  the  mature  insects  may  have  hibernated.    The  leaves  in 

lining  forests  should  also  be  burned.    The  old  crass  in  the  meadows  should  bo 

d  wherever  it  is  poBsible,  and,  with  the  aid  of  a  scattering  of  straw  daring  a 

kble  ^ell  of  weather,  most  Aelds  can  be  burned  over.    In  addition  to  this,  deep 

»'>ig  and  heavy  rolling,  especially  in  the  higher  and  drier  parts  of  fields  that  have 

f  been  infested,  wiU  prove  useful  auxiliaries. 

pu  far  as  we  can  learn  the  present  season  the  result  has  justified  our 
idiotion  rather  thaii  that  of  Mr.  Lintner.  Although  we  have  written 
leatedly  to  Mr.  King,  the  gentleman  on  whose  farm  the  bugs  were 
It  notic^,  we  have  been  able  to  get  no  answer  fi*om  him ;  but  the  pa- 
's have  contained  no  notice  of  injury,  while  last  year  they  sounded 
)  note  of  alarm  from  Maine  to  Illinois. 

?*rom  Mr.  W.  H.  Knox,  the  statistical  correspondent  of  the  Depart- 
nt  for  Saint  Lawrence  County,  we  have  received  the  following  in  re- 
'  to  inquiries  addressed  to  him : 

Canton,  N.  Y.,  August  7, 1884. 

Iib:  In  reply  to  yonr  inquiries  regarding  depredations  of  the  Chinch-bug,  I  have 
little  to  report.    The  town  of  Hammond  had  some  trouble  a  year  ago,  though  but 

11  area  was  affected.  I  cannot  ascertain  that  there  has  been  any  trouble  since. 
J  probability  in  that  no  damage  worthy  of  any  consideration  will  be  done  this  year 
bis  locality. 

Bespectfnlly, 

W.  H.  KNOX, 
Statistical  correspondent  Saint  Lawrence  County,  New  Yorl'. 
'.  V.  Riley, 

United  Stales  Entomologist, 


NOTES  ON  THE  ORAPE  PHTLLOXERA. 

Che  following  correspondence  is  deemed  of  sufficient  interest  to  war- 
publication,  as  setting  forth  many  of  the  well-established  facts  not 
srally  understood  in  reference  to  Phylloxera  vastatrix  Planchon,  and 
[eating  the  limits  within  which  legislative  enactments  for  the  pre- 
Aun  of  its  introduction  from  one  country  to  another  should  be  con- 

RKGARDING  THE  GRAPE  PHYLLOXERA  IN  RUSSIA. 

Bureau  of  Entomology,  Washingtony  D.  C,  January  22, 1884. 

^:  In  reply  to  tlio  coumunication  of  the  honorahle  the  Secretary  of  State  of  the 
Mtant,  inclosing  one  from  Baron  Stmve,  the  Russian  minister,  asking  for  infor- 
^m.  in  reference  to  the  Grape  Phylloxera,  I  have  the  honor  to  send  yon  the  follow- 
•ply: 

«rorence  to  the  efforts  ma<le  and  the  results  obtained  in  this  country  to  destroy 

-  •■fipe-yine  Phylloxera,  it  will  be  necessary  to  a  proper  statement  of  the  case  to 

give  an  account  of  the  insect.     The  literature  is  so  voluminous  that  it  is  use- 

•V  refer  to  particular  works.    Those  in  this  country  upon  the  subject  are  chiefly 

■'*'»  writinjTH,  contained  in  the  4th,  5th,  6th,  7th,  and  bth  reports  on  the  insects  of 

i,  pnhllbhed  during  the  years  1871-187(5.    These  are,  unfortunately.  State  doc- 

ftod  mo.st  of  them  are  now  scarce  and  very  dithcult  to  obtain.    I  transmit 

however,  from  my  own  library,  the  Gth,  7th,  and  dth,  which  I  beg  Baron 

^il  be  pleased  to  acrept.    Some  briefer  articles  on  the  subject  will  be  found 

pt      nt  Reports  for  1870, 1871, 1873, 1874,  and  1878,  which  I  wonld  also  sng- 

..ute^.    It  is  made  inanifost  in  these  writing  and  has  long  been  ac- 

pe,  that  th<)  Phylloxera  is  indigenous  to  North  America  east  of  the 

.ins,  having  always  occurred  on  our  vines  from  the  time  they  were  first 

mX  does  more  or  less  damage  to  a  few  of  our  native  vines,  especially  to 

hybridized  wit4i  the  European  vine  (  Htis  rinifera)^  but  most  of  them 
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ill  tiK^  en*vicpH  or  ht«»«^u  Ian  ties  of  earth  tliat  receive  from  dew  or  other  8onr 
anioniit  of  moisture,  they  will  iufalli1)ly  perish.  But  even  supposing  that  tl 
I'oiihl  hatch,  and  the  resulting  female  should  lay  the  impregnated  egg  on  i 
living  plant,  and  that  this  egg  should  iu  due  time  give  birtb  to  the  stem-mo 
would  incvitahly  perish  without  issue  for  want  of  suitable  food;  while  to  sup 
all  these  (>per:j lions  could  go  on  upon  any  other  product  or  snltstance  tlu 
])lants  or  upon  the  dry  parts  of  plants  is  to  exhibit  crass  ignorance  of  the  peci 
ditions  necessary  to  the  perpetuation  of  the  species  at  these  i)artionlar  stage 
the  utmost  care'iu  endeavoring  to  supply  the  natural  conditions,  I  have  fa 
times  in  U*.n  to  obtain  the  sexual  individuals,  and  still  more  frequently  to  ge 
pregnateil  egg,  and  such  has  been  the  experience  of  others  in  Europe.  Thei 
introducing  this  insect  upon  anything  else  than  the  grape-vine,  where  a  voyi 
he  made  in  the  tropics,  is  yet  more  remote,  :is  even  supposing  the  winter  e 
he  produced,  it  would  prematurely  hatch  on  the  voyage. 

**  The  only  way,  therefore,  in  which  Phylloxera  can  be  conveyed  fh>mone  c< 
another  widely  separated  therefrom,  is  upon  grape-vines.  The  recommen 
use  certain  resisting  American  vines  as  stocks  on  which  to  graft  the  more  sn 
Kuropean  vines  has  resulted  in  an  immense  traffic  between  this  country  an 
in  American  cuttings,  and  nurserymen  engaged  in  this  bnsiness,  however 
t  hey  may  desire  to  be,  naturally  lean  toward  that  side  of  the  qneaiion  wtaicl 
1  heir  own  interests.  The  insect  may  be  carried  on  the  roots  of  the  vines  di 
winter  either  in  the  dormant  larva  state  or  in  the  ''winter-egg''  state,  a: 
later  researches  here  by  myself  and  abroad  by  others  have  conflimed  my  pre 
perience  in  this  country,  published  five  years  ago,  as  to  the  rarity  of  the  wlnt 
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meh  prohibition  all  reqiiiremeuto  are  met,  and  all  legislation  that  goes  beyond 
.viiat  neoonarily  be  hurtful  to  general  industry,  while  the  prohibition  of  traffic 
ninerican  vines  in  countries  where  the  grape  Phylloxera  is  known  to  occur  can 
ve  no  iwefiil  end  aud  may  bo  detrimental. 

'  That  the  rarity  with  which  the  impregnated  egg  is  fouud  above  ground  greatly 
Laces  the  chances  of  Phylloxera  introduction  by  cuttings  is  true ;  but  in  a  country 
lirin^  protection  from  such  a  scourge  the  remotest  chance  should  not  be  risked. 
'  While,  therefore,  I  believe  that  the  laws  cannot  be  too  stringent  in  preventine 
B  introduction  and  the  use  of  grape-vines  in  any  living  condition  in  a  non«infest«d 
m  an  infecte<l  country,  it  is  equally  tnie  that  there  is  no  danger  in  the  mere 
se  through  such  a  country  of  such  vines  or  cuttings.  These  are  neci^ssarily 
M,^:X,  and  can  be  safely  and  properly  shipped  during  the  cold  or  non-^rowin^  sea- 
n,  when  the  egg  is  dormant,  so  that  there  is  a  practical  impossibility  in  the  intro- 
otiou  of  the  insect  by  the  mere  passage,  whether  of  vines  or  cuttings." 
It  ia  obvious  from  what  has  preceded  that  the  chief  interest  that  the  United  States 
a  in  the  Phylloxera  question  lies  in  two  directions,  tirst,  the  furnishing  of  cuttings 
our  own  resisting  varieties;  secondly,  the  best  means  for  our  grape-growers  to 
opt  to  protect  the  susceptible  vines  from  the  attacks  of  the  insect  which  univer- 
Uy  prevails  here.  ImiuenBc  quantities  of  these  cuttings  have  been  shipped  to 
irope  durius  the  last  ton  years.  Outside  of  the  use  of  such  resisting  stocks,  which 
one  of  the  nest  measures  in  the  way  of  prevention,  bisnlphide  of  carbon  and  pro- 
nged submersion  have  hitherto  been  the  most  satisfactory  means  of  contending  with 
le  foe.  Some  recent  experiments  at  the  Department,  however,  lead  me  to  believe 
lat  kerosene  emulsions  will  prove  more  valuable  than  anything  hithert<>  tried  in 
ny  country.  The  method  of  preparation  of  several  of  these  emulsions  is  given  in 
le  Annual  Keport  of  this  Department  for  18di-'62,  pages  112-116,  and  I  would  rec- 
mniend  that  this  report  be  also  sent  to  Baron  Struvo,  as  well  as  Bulletin  1  of  this 
Kvision.  I  first  expressecl  this  conviction  as  to  the  value  of  kerosene  emulsions  as 
innt  the  Phylloxera,  and  referred  to  my  experiments,  at  the  last  annual  meeting 
'  Jie  American  Pomological  Society ;  but  I  have  not  yet  publishe<l  auything  from 
Department,  as  further  experiments  are  still  being  niaile. 
UoH].ectfnlly,  C.  V.  RILKY, 

Entomologitit 

Hun.  (rROKfiK   B.  LOKING, 

CommiMsiuner  of  Agriculture. 

IN  RKFKRKNCE  TO  THE  TRKATY  OF  BERNE,  AND  THE  PROHIBITION  OP 
THE  IXTKODUCTIOX  OF  BULBS  AND  CUITINGS  FROM  THE  UNITED 
STATES  INTO  GERMANY. 

Bureau  of  Ext<)moix)gy, 
Washbujtoii,  Feftruary  i)j  1884. 

8lR:  I  be;;  to  submit  tlie  following  report  on  the  communication  of  Hon.  A.  A.  Sar- 
pnt, minister  to  Berlin,  to  the  honorable  the  Secretary  of  State,  which  you  have 
frteiredto  nie: 

Cwtain  Amcriran  oxportciM  of  grape-vines  (M^ssfh.  Boelker  &.  Sons,  of  New  York) 
bsvAcoinplaiufHl  1o  tlie  Department  of  State  concerning  the  exclusion  of  American 
Nuts  from  Oernmny,  and  ^Ir.  Sargent  reports  ui>ou  the  state  of  the  German  laws 
l&nference  to  such  in)))ortalions. 

Itseems  tliar  (jerniany,  by  thu  imperial  decreeof  July  4,  188:^,  prohibits  absolutely 

AeimiKirtation  of  j;i*:ipo- vines,  cuttings,  and  roots.     The  im))ortation  of  grapes  anil 

iDiksand  of  all  other  plants  is  allowed  only  to  nations  which  took  part  in  the  Berne 

I^KrraH  of  1^41,  and  then  only  under  certain  restrictions  as  to  packing,  certiticates 

»jWu  official  experts,  Are.    Thus  Germany  lias  gone  a  step  beyond  the  provisions  of 

Uie  Berne  C'ongrehs,  and  the  btiingency  of  the  decree  has  caused  great  excitement 

•""""iignatiou  among  nnrseryinen  in  this  country. 

^      e  no  one  can  appreciate  the  necessity  for  stringent  measui'es  a  gainst  the  intro- 

•"•^of  the  Pliylloxeia  into  non-infested  countries  more  than  I  do,  j^-et  certain  of 

Tisious  t»f  this  last  decree  appear  to  me  utterly  UH4Mess,  and,  without  doubt, 

vNtise  much  loss  and  annovanoe   to  nurserymen  in  this  and  other  countries  as 

sto  those  of  Germany,  without  jirodncing  any  eorresnondiug  benetit. 

uiseiu  the  decree  i)ro]iihiting  tlie  im])ortation  of  all  "  niirHlings,  shrubs,  and 

len  products  not  helon^ing  to  the  eategory  of  the  grape-vine,  coming  from 

>  and   hot-]]ons<'s   into  the  Kinpire,"  is   biised  upon  1  he  poasibility  of  the 

wles  settling  upon  sueh  plants  an<l  depositing  ihe   few  eggs  which  give 

tnieinah'S  jind  tVniales  which  prodni*e  tlie  winter  egg.     1  will  repeat  here, 

)  coneInsi<ui  which  1  have  i*epeatetlly  urged  in  diseiissing  restrictive  leg- 

r — ferenee  to  the  Phylloxera,  and  which  the  habits  and  life-history  of  the 
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The  eggs  Irom  the  wiuged  females  sure  most  often  luid  in  or  ou  the  sroond  navtin 
base  of  the  vine,  and  they  are  so  delicate  as  to  re<inire  especially  nyonble  eooii- 
tious  of  temperature  and  moistnre  to  enable  them  to  hatch.  They  must,  in  my  jvds- 
rnonty  infallibly  perish  when  deposited  on  anything  else  than  the  ldwerBtufiu6af& 
living  erape-leaf  where  they  can  receive  moistnre  hy  endosmosifl,  or  increvleeim 
iMxnh  that  is  kept  mo<lerately  moist  by  rain  or  dew.  Bat  even  aapposing  that  time 
eggs  oonld  hatch,  and  the  resulting  female  should  lay  her  impre^pated  ejjj^  od  «&j 
other  living  plant  than  grape,  and  that  tliis  egg  should  give  birth  in  due  tune  to  the 
stem-mother,  she  -would  inevitably  perish  without  issue  for  want  of  snitable  ftod. 
With  the  utmost  care  to  supply  the  natural  conditions^  I  have  failed  nine  times  wt 
of  ten  to  obtain  even  the  sexnal  individuals,  and  it  is  much  more  difficult  to  get  the 
impregnated  egg.  Knropean  observers  have  had  the  same  experience.  Fran  this  it 
follows  that  the  introduction  of  Phylloxera  upon  any  other  plant  than  tbegnpe- 
vine,  at  any  season  of  tlie  year,  is  impossible,  and  hence  the  foUy  of  the  prohibim. 

As  to  the  possibility  of  its  introduction  upon  grape-vineathemaelTes, however,  tben 
can  be  no  donbt.  The  insect  can  be  carried  on  the  roots  of  vines  in  tiie  wintv  fliUMr 
in  the  dormant  larva  state  or  in  the  ''winter-egg^  state,  and  in  this  latter iMs it 
may  occur  upon  almost  any  part  of  the  plant  ahove  ground,  more  particulariyimdg 
the  loose  bark  of  the  two-year-old  canes,  although  recent  observationa  have  provn 
that  whenever  it  occurs  above  ground  it  is  produced  rather  from  the  gaU-inhabitiag 
type  than  from  the  more  dangerous  root  form.  Therefore  the  olanse  vniiohproldbiti 
the  introduction  of  cuttings  with  or  without  roots  into  distriots  where  the  Pnylkmn 
absolutely  does  not  exist,  is  fullyjustified  hy  the  facts.  It  may  be  well  to  state,  how- 
ever, that  in  districts  where  the  Phylloxera  exists  no  better  preventive  can  be  aoopted 
than  the  introduction  of  the  hardy  and  resisting  American  vines  as  Btocks  nponwbflh 
to  graft  the  more  susceptible  European  varieties. 

It  should  also  be  urged  in  this  connection  that,  while  the  decree  ia  justified  in  so&r 
as  it  prohibits  the  actual  introduction  of  vines  and  cuttings,  there  can  be  no  din^ 
from  the  mere  passage  through  a  non-infested  country  of  sa<m  vines^  These  are  nsott- 
sarlly  boxed,  and  can  only  be  properly  and  safely  uiip]^  dnrinjg  the  odd  or  noi- 
growing  season  when  the  egg  is  dormant ;  so  that  there  is  a  pract^alimpossibilifyiB 
the  introduction  of  the  insect  by  such  a  passage. 

While  I  am  rather  in  the  dark  as  to  the  natiue  of  the  original  complaint  (as  do  copy 
accompanied  the  papers  received  from  the  State  Department),  the  United  States  eu 
safely  and  with  great  justice  urge  upon  Germany  the  reversal  of  that  portion  of  the 
dt'cree  which  does  not  apply  to  grape- vinos  proper. 
BespectfuUy, 

C  V.  RILEY, 
^(OMobfiit 

Hon.  Gkokge  B.  Loring, 

Commisaioner  of  Agricullurc 

THE  (^RAPE  PHYLLOXERA  IN  GRAPERIES- LEGAL  QUESTIONS  AXI&M 

Bureau  op  Entomologt, 
WaskiHffton,  2^ovembar  6, 1681. 

Pkah  Sir:  In  making  to  you  a  final  report  of  my  oondnsions  in  reference  to  tii* 
(li.seased  condition  of  certain  European  grapt^vines  fiimished  by  you  last  spring  ^ 
Mr.  Cbarles  J.  Osbom,  of  Mamaroueck,  Westchester  County,  New  York,  andiite 
\v]iother  the  Grapo  Phylloxera  {Phylloxera  rastatrix)  had  anything  to  do  with  SM^ 
diseased  condition,  it  becomes  necessary  that  I  summarize  the  points  made  in  yvv 
varions  inquiries  Hcnt  to  tbis  Department  since  the  Ist  of  July  last,  and  pi^***'*' 
Inrly  those  mado  since  my  return  from  Eun>i)e.  The  following  facts  become  mi 
from  a  review  of  this  correspondence: 

Ist.  The  plants  were  obtained  by  yon  from  the  well-known  firms  of  Ellwanf^^ 
Jiarry,  of  RocheHter,  and  Hooi»es  Bro.  A:,  Thomas,  of  Cherry  Hill  Nurseries,  w«* 
Chester,  Pa.,  and  shipped  direct  to  where  they  were  planted.  They  were  grown  » 
pots  in  the  usual  way,  and  tliey  were  planted  in  the  borders  of  a  new  gmpeiyth* 
latter  part  of  last  February.  They  were  strong  two-year-old  plants,  to  all  anp**'" 
mice  in  splendid  condition,  made  up  of  loading  e:cotic  varieties,  Black  HamMip' 
A.<\  The  borders,  from  all  reports,  wert^  carefully  prcpare<l  last  antamn  and  wiBt(r« 
the  materials  nsi^d  being  old  rotted  sod  maile  into  compost,  with  the  usual  proportioB 
of  bone-dust. 

3d.  About  the  middle  of  June,  after  the  vines  had  made  several  feet  of  bealtK^ 
growth,  the  lower  leaf-stalks  began  to  weaken,  allowing  the  two  or  three  basal  Imtm 
irom  the  main  shoot  to  droop.  Prom  the  time  that  the  vines  showed  a  fsiling  ^ 
cause  seems  to  have  been  earnestly  Rought  for,  and  the  question  as  to  whether  it  wtf 
il"^  to  Phylloxera  injury  rained.     Finally,  during  July  and  August  all  parte  of  tbe 
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-to  turn  yellow,  tlm  Phylloxera  was  noticed  uiK>n  the  roots,  a^ul  Mr.  Or- 
ftrdcncr,  and  yfuii'scll*  concluded  that  the  insect  was  the  cause  of  the  nn- 
idition  ol'  the  vines. 

sach  to  lie  the  cjum*,  you  wish  to  know  whether  it  wns  possible  that  the 
—to  the  grapery  with  the  materinlused  for  the  bonier,  or  whether  it  could 
Ml  in  some  other  way  f 

nppoflition  that  the  insect  had  been  introduced  on  the  vines  you  sold,  you 
responsible  by  Mr.  Osborn  for  their  failure.  This  was  the  <'ondition  of  the 
on  the  20th  of  September,  you  visited  the  Department  and  conferred  with 
lenco  to  the  matter.  I  told  Vou  then  that,  ftx)ni  all  the  facts,  I  felt  assured 
ad  arrived  at  a  wrong  conclusion  in  attributing  the  diseasiMl  condition  of 

0  Phylloxera,  but  that  I  would  postpone  making  you  an  oflicial  report  un- 
CMde  a  personal  examination  of  tb(^  case.  ^ly  eonclnsions  are  now  quite 
» that  I  feel  warranted  in  reporting  with  assurance,  fiom  the  examination 
le  vine  sent  early  in  July,  as  well  as  of  those  received  later,  Iwth  from  the 
11  Nurseries  and  from  Mr.  Osborn's  grapery,  that  the  vines  were  healthy  and 
ily  free  from  Phylloxera  when  they  came  fnmi  the  nurs«Ty,  and  that  even 
ime  of  their  being  uproote<l  and  destroyed  the  Phylloxera  work  had  at  no 
sufficient  to  do  them  material  liarm.  A  root  received  October  !2,  and  that 
y  been  thrown  away,  showed  no  rotting,  and  so  few  traces  of  Phylloxera 
siderod  it  exceptionally  free.  It  should  here  be  borne  in  mind  that  this  iu- 
8  very  generally  over  the  country  east  of  the  Rocky  Mountains  ;  that  no 
onless  in  an  exceptional  situation,  is  free  from  it.  Ordinarily,  however,  on 
ty  of  our  indigenous  American  vines,  its  presence  results  in  little  or  no 
en  in  grai>eries  it  may  almost  invariably  be  found,  but  rarely  in  sufficient 
>  seriously  injure  the  plants.  Moreover,  in  its  very  worst  manifestations, 
those  foreign  vines  most  susceptible  to  its  attacks,  tlie  viue  does  not  8u<^- 

1  the  third  year  aft^r  the  introduction  of  the  insect.    The  disease  in  its 
is  well  marke<l  by  a  peculiar  yellowing  of  the  leaves,  diminished  growtli, 

.*e  of  tendrils,  while  the  root-system  is  generally  entirely  rotten.  The  pres- 
3  insect  in  more  or  less  abundance  on  the  fibrous  roots  is  no  evidence  of  in- 
ather  an  evidence  to  the  contrary,  for  so  long  as  there  are  fibrous  roots  in 
I  for  it  to  attack,  the  iniurious  stage  of  the  disease,  namely,  the  rotting  or 
tie  large  -  roots,  cannot  be  initiated. 

thes^^fa.t^,  and  others  that^might  be  mentioned,  I  do  not  hesitate  to  say 
sboni's  vines  were  not  injured  by  the  Phylloxera,  and  I  feel  that  the  dig- 
Hu  up  and  casting  thoni  aside  was  the  result  of  false  and  unjustified  fears 
'ect  knowledge  of  the  insect.  As  to  whether  the  insect  was  introilucod  from 
y.  or  got  into  the  grapery  from  surrounding  vineyards,  or  was  introduceil 
the  probability  as  between  thellrst  and  second  suppositions  is  that  it  was 

with  the  plants  ;  t\ir  while  the  evidence  shows  that  the  plants  were  re- 
liealthy,  yet,  as  I  have  already  stated,  the  insect  is  everywhere  found  in 
I  of  the  country  from  which  the  vines  came.  A  few  of  the  insects  may  very 
ave  been  on  some  ot  the  vines,  as  they  are  almost  sure  to  be  on  such  as 
ars  old.  That  they  were  in  the  new-made  soil  is  extremely  improbable,  as 
;s  contined  to  the  grape-vine,  and  could  only  have  been  thus  introduced 
iken  from  a  vineyard. 

J  f.ir  as  I  feel  justified  in  rendering  a  report  from  the  standpoint  of  the  en- 
What  the  real  cause  of  the  trouble  was  I  must  leave  to  others,  bat  upon 
►n  with  Mr,  'William  Saunders,  the  horticulturist  of  the  Department,  I  find 
no  uncoiuuion  thing  for  vines  planted  as  these  were,  in  very  rich,  deep 
wilt  and  show  evidence  of  disease  in  the  manner  in  which  the  vines  in 
id,  es[i^rially  where  they  are  kept  too  moist  ^  so  that  the  probability  is  that 
ishefl  from  the  character  of  the  soil  and  ot  the  treatment.  This  view  is 
by  a  sample  of  the  soil  that  I  brought  to  Washington  for  examination,  and 
t  fact  that  J  saw  other  lotted  vines  in  Mr.  Osborn's  grapery  tliat  had  shown 
iptoms,  Init  had  not  been  thrown  away,  and  were  still  living  and  promising 

in  the  event  of  the  Phylloxera  becoming  numerous  enough  to  cause  any 
ronld  certainly  be  nnwiw*.  to  dig  the  vim;s  up  prematurely  where  the  jndi- 
f  kerosene  emulsion  or  bisul])hi(le  of  carbon  would  readily  destroy  the  in- 
loald  be  so  easily  employed  under  such  circumstances  as  those  surrounding 
I'a  vines. 
re  the  honor  to  rrmaiu,  vours,  respectfully, 

C.  V.  RILEY. 

W.  KlLflRY, 

WrAMjf,  JVVfr  }  or/;  ( 'ity. 
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MISCELLANEOUS  NOTES. 

The  Box  Psylla  found  in  the  United  States. — While  making 
Konie  observations  for  the  Bureau,  Mr.  Koebcle  fouud  toward  the  end 
of  May,  in  the  garden  of  Mr.  James  Angus,  New  York  Qity,  large  noin- 
bers  of  a  Flea-louse  infesting  Box  {Buxus  s&inpervirens).  The  iii8ect8  (at 
that  time  mostly  larvie  or  pupa^  and  a  few  images)  thickly  crowded  tlie 
young  growth  of  the  plants  and  the  whole  hedge  showed  at  the  first 
glance  a  sickly  appearance,  the  tender  shoots  being  more  or  less  yellow- 
ish in  color  and  evidently  dying.  In  our  breeding  cages  the  imaj^w 
continued  to  develo]>  throughout  the  month  of  June,  bat  oatdoon  no 
further  observation  on  the  life-history  of  the  insect  could  be  made.  The 
species  proved  to  be  identical  with  the  European  Box  Psylla  (Ajf((a 
hu,vl  Linn.),  a  species  hitherto  not  known  to  occur  in  America.  It  is  of 
a  pale-green  color  with  hyaline  wingSy  the  anterior  and  middle  portions 
of  the  thorax  (pronotum  and  dorsulum)  having  brownish,  loDgitndinal 
markings,  the  larva  and  pupa  being  of  still  paler,  aniform,  greenish 
color  and  not  deviating  in  form  from  the  larvas  of  other  spedes  of  the 
same  genus.  The  winged  insect  bears  a  deceptive  resemblanoe  to  our 
native  Horn-beam  Psylla  (Psylla  carpini  Fitch),  and  can  only  be  distin- 
guished from  this  upon  close  examination,  the  most  obvious  diffierenee 
being  the  absence  of  a  distinct  pterostigma  in  the  Box  Psylla. 

Mr.  Angus  attempted  to  brush  the  PsyUa  off  with  a  stiff  broom,  bet 
this  is  a  remedy  of  very  questionable  value,  and  a  much  simpler  and 
doubtless  more  effective  way  of  getting  rid  of  this  pest  wonld  be  the 
ii])I)lication  of  diluted  kerosene  emulsion  in  a  very  fine  spray. 

There  is  no  danger  that  this  newly  imported  Psylla  will  infest  any 
other  plant  besides  the  Box,  but,  if  not  kept  in  check,  it  is  liable  to 
spread  and  to  do  serious  damage  to  the  plant  in  all  those  sections  of  flie 
country  where  it  is  grown  and  esteemed  as  an  evergreen  ornament 

The  dwabfino  of  Oaks  bt  Mallodon  melanopttb  (Liim.)w^l 
beetle  is  one  of  our  largest  insects,  being  abont  two  inches  long, 
very  broad  and  heavy.    Its  larva  is  a  cylindrical  grab,  or  sawyer,  ac 
an  inch  in  thickness  and  over  three  inches  in  length. 

In  Texas  Mr.  Schwarz  found  the  larva  of  this  Mallodon  exoa* 
its  galleries  in  the  heart- wood  of  the  Hackberry  {Oeliis)^  a  tree  or 
largest  size.    In  Florida  and  elsewhere  it  feeds  apon  the  live  oak 
it  would  seem  that  so  large  and  powerful  a  borer  was  well  chosen  m  w 
the  destroyer  of  this  giant  among  trees. 

In  point  of  fsict,  however,  in  its  connection  with  this  tree  the  beetle 
shows  a  surprising  modification  of  its  recorded  habits.    Its  larva  i> 
found,  not  in  the  stem  of  the  mature  tree,  so  justly  c^ebrated  tat 
strength  and  toughness,  but  always  in  the  root  of  infant  tre 
usually  in  degenerate  highland  varieties  of  Quercus  virens^  or  oi 
relatives,  Q,  aquatica  and  Q.  cateshm. 

The  mother  beetle  selects  small  saplings  as  a  place  of  deposit  fin 
eggs,  which  are  laid  in  the  foot,  or  collar,  of  the  tree,  joist  bdon 
surface  of  the  ground.    How  long  a  larval  existence  the  insect  1      > 
not  known,  but  It  must  extend  over  several  years,  since  the  roots  •     • 
I)ied  by  these  larva*  grow  to  a  large  size,  while  at  the  same  time 
show  an  entirely  abnormal  development  and  become  a  tangle  of  v 
table  iaiots.     In  faet,  the  entire  root  in  its  growth  accommodat 
to  therequirenuMitsoftlie  borer  within.    Very  few  new  roots  are  lo 
hut  the  old  roots  exeavated  by  the  larva  are  constantly  receiving 
tions  of  woody  layers,  whitih  are  in  turn  eaten  away  and  huge  flat 
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es  are  formed,  wbich  are  for  the  most  part  tightly  packed  with 

I  'Ctle  thus  becomes,  not  the  destoyer,  but  the  x)arasite  of  the 
^      iu.  lives  in  a  domicile,  which  may  not  improperly  be  termed  a 

nc  root-gall.    The  eftect  on  the  tree  is  to  kill  the  original  sapling, 
becomes  replaced  by  a  cluster  of  insignificant  and  straggling 

\TBy  forming  perhaps  a  small  clump  of  underbrush.    In  many  cases 

oranclics  and  leaves  are  barely  sufficient  to  supply  the  materials 
ringgish  growth,  and  the  entire  strength  of  the  plant  goes  towanl 

formation  of  a  root  plexus,  out  of  all  prox)ortion  to  the  growth 
ive  ground,  and  plainly  designed  to  repair  the  i^avages  of  tlie  borer. 
lie  Mallodon  borers  are  very  abundant  in  South  Georgia  and  Florida, 
I  aa  a  result  of  their  attacks,  vast  tracts  which  might  otherwise  have 
onie  forests,  enriching  the  ground  with  annual  deposits  of  leaves, 
reduced  to  comparatively  barren  scrub,  in  which  the  scattered  oak 

BB  barely  suffice  to  cover  the  surface  of  the  sand. 

-  a  new  settler,  seeing  his  sandy  hillside  covere<l  only  by  insig- 

11  oak  bushes,  and  anticipating  easy  work  in  converting  the  wil- 

i  into  a  blooming  garden  of  orange  trees,  has  been  grieviously 

|K>inted  to  find  before  him  no  light  task  in  clearing  from  the  soil 
m  gnarled  and  tangled  roots.  In  fact  the  great  strength  and  weight 
the  southern  grubbing  lioe  appears  no  longer  a  mystery  when  one 
templates  the  astonishing  pile  of  "  grub  roots '^  which  in  vigorous 

s  it  will  extract  from  a  few  square  yards  of  apparently  unoccupied 
• 

'he  results  of  the  work  of  this  beetle  are  very  plainly  visible  around 
ranuah  and  eijpecially  on  Tybee  Island  where  Mr.  George  Noble  first 
w  our  attention  to  it ;  while  Mr.  Hubbard  has  carefully  studied  it43 
fk,  as  here  recorded,  in  Florida. 

^E  Clover  Seed  Midge  (Cecidowyia  legn^nviicola  Lintn.). — The 

t  complaint  of  this  insect  which  we  have  heard  during  the  past  two  sea- 
was  received  early  in  September  from  Mr.  0.  Wakefield,  of  Allen- 
Mifflin  County,  Pennsylvania.    This  is  a  new  locality  for  the  midge, 

«its  abundance  in  Virginia  and  Xew  York  makes  it  altogether  prob- 

that  it  will  be  found  in  all  of  the  intervening  region.    Mr.  Wake- 

ktes  that  the  seed-crop  in  his  section  is  being  entirely  destroyed; 

me  midges  were  bad  last  season,  but  much  worse  this  fall.    We 

an  account  of  this  insect,  with  figures,  in  the  Annual  Report  of  the 

ent  for  1878,  pp.  250-252,  and  additional  notes  will  be  found  in 

\  Annual  for  1879,  pp.  193-197. 

Phe  Potato  Stalk- weevil.  {Trichobaris  frinofatusj  Say). — Vines 

riaining  this  l)orer  were  received  August  1  from  Mr.  Eichard  B.  Tay- 

.  of  West  Chester,  Chester  County,  Pennsylvania.    Mr.  Taylor  stated 

two-thirds  of  his  potato  crop  had  been  destroyed  by  tlie  weevil, 

fh  he  had  seen  no  notice  of  loss  by  others.    This  insect  was 
in  our  first  report  as  State  entomologist  of  Missouri,  and  was 
dgared  in  all  stages.    The  only  satisfactory  remedy  consists  in 
inp  and  burning  all  infested  stalks  as  soon  as,  by  wilting,  they 
the  presence  of  the  weevil. 

SD-HL^:>rPED  Prominent  {(Edemasia  concinna,  Smith  and  Ab- 

9  curious  and  well-known  caterpillar  was  received  in  August 

a.    Mr.  F.  S.  Matteson,  of  Aumsville,  states  that  he  found  it 

idibers  on  a  young  ai)i)le  tree,  entirely  denuding  the  branches 

This  mention  is  made  as  bearing  upon  the  geographical  dis- 

tiie  specues.    The  gregarious  habits  of  these  Iarv»  when 

admit  of  an  easy  rem^y  in  hand-picking. 
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The  VAKYiNa  Anomala  (Anomala  narians  Fabr.).— lu  Jaly  Mr. 
Eugene  F.  Bnrues,  of  Marion,  Marion  County,  Kansas,  sent  specimens 
of  Paria  nigrooyanea  and  Anomala  variangy  with  a  letter  referring  to 
them  as  a  sample  of  a  class  of  insects  that  had  been  causing  great  de- 
struction among  the  wheat-fields  on  the  highlands  this  year.   Ihe  Pwia 
was  probably  found  feeding  upon  the  leaves  and  inclosied  by  mistake 
with  the  Anomala^  to  which  Mr.  Barnes's  remarks  refer.    This  insect 
first  appeared  in  his  wheat-field  about  June  15, 1884,  but  on  inquiry 
Mr.  Barnes  found  that  it  had  been  at  work  [in  the  neighborhood]  fw 
nearly  two  weeks  previously,  destroying  some  heads  of  wheat  and  leav- 
ing others  amongst  them  uninjured.    Tliey  1)egaii  work  as  soon  as  the 
wheat  was  in  the  dough.    The  wheat  of  one  farmer  {Mr.  Harrison)  iras 
said  to  have  been  damaged  1,000  bushels.    JJjHm  being  informed  of  the 
nature  of  this  beetle  and  that  a  closely  related  species  (Aniaoplta  wu- 
friaca)  does  great  damage  to  wheat  in  a  similar  manner  in  Russia,  Mr. 
Barnes  replied  that  in  his  locality  the  beetles  worked  generally  in  wheat 
brought  from  Russia,  as  that  sedition  was  peopled  considerably  by  Rus- 
sians. 

White-lined  Morning-sphinx  (DeilepMla  lineafa  Fabr.).— Speci- 
mens of  larviT".  of  this  hawk-moth  were  sent  us  firom  Colorado  Springs 
Colo.,  on  July  1 1,  1884,  by  E.  B.  McMorris,  with  the  statement  that 
these  worms  had  appeared  in  immense  numbers  everywhere  on  the  town 
site  about  two  weeks  previously,  eating  every  kind  of  leaves  on  low 
plants,  such  as  currants,  gooseberries,  and  plums,  but  not  ascending 
large  trees.  In  confijiement  they  ate  each  other.  Chick  weed  [Stellam] 
seemed  to  be  a  favorite  food  with  them. 

The  Apple-tkeb  Tent-catebpillar   {Clisiocampa  ameri      (!) 
Harr.). — ^In  July  Mr.  C.  H.  Bliss  sent  specimens  of  caterpillars  whicnj 
seriously  injured  fruit  trees  in  Salt  Lake  and  Utah  Counties  this  y 
These  were  so  badly  packed  as  to  arrive  in  very  poor  condition, 
api)eared  to  be  closely  allied  to,  if  not  identical  with,  the  o 
Apple-tree   Tent-caterpillar  {Cliitiocampa  americana)  of  the  ]       m 
States.    The  habits,  which  Mr.  Bliss  carefully  described  in  detail,  ^    e 
somewhat  like   those  of  the  species    mentioned.     However, 
worms  were  said  to  begin  their  ravages  by  devouring  the  tenuuiai 
leaf  of  a  twig,  and  then  to  spin  a  web  wliich  they  lengthened  down 
limb  as  the  leaves  were  devoured.    When  they  got  to  be  an 
more  in  length  they  ceased  to  spin  a  web,  but  gathered  in  bunvuts 
large  limbs  or  the  body  of  the  tree.     They  remained  in  bunches 
night,  in  rain,  and  in  the  heat  of  the  day.  When  the  leaves  on  onetm 
were  devoured  they  went  to  anoliier.    When  tliey  had  attained  flie 
length  of  an  inch  and  a  half  they  scattered  everywhere,  devonring 
grass,  clover,  lucerne,  garden  vegetables,  shade  trees,  rose  bushes,  fte^t 
and  infested  the  houses  and  sti*eets.    They  were  choice  in  their  food. 
They  preferred  apple,  apricot,  plum,  and  currant  leaves ;   then  next 
came  the  cherry,  willow,  and  gooseberry.    It  was  on  these  that 
eggs  were  laid.     The  pear  and  peach  suffered  no  damage.     If 
worms  were  disturbed  when  small  they  would  loosen  their  hold  of 
twig  and  hang  by  a  web.    When  larger  they  would  throw  their  1 
from  side  to  side,  let  go  of  the  twig,  and  fall  to  the  ground.    They  ^ 
hatched  in  the  first  week  in  May,  and  dispersed  al^at  the  1st  of  Ji 
About  the  8th  of  June  they  began  to  spin  their  cocoons  in  the  g 
clover,  weeds,  and  trees,  but  generally  on  the  fences  and  about  boih     b 
where  they  could  get  shelter.    The  first  of  them  developed  into       «s 
in  nineteen  days.    On  June  27  Mr.  Bliss  saw  some  flying  aroi 
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e      »rly  iu  the  momiDg.    Eggs  were  found  abundantly  on  tlie  trees 

«     le  29.    By  cutting  off  ti^e  infested  twigs  while  the  brood  was 

\t^y  Hr.  Bliss  and  other  x>ersons  saved  their  fruit  and  trees,  while 

Dus  who  paid  no  attention  to  the  matter  had  their  orchards  looking 

■J  il    Y  were  stripped  by  fire.   The  eggs  can  also  be  mashed  or  x)ullcd 

:ore  they  hatch. 

COBN  BiLXt-BUGS  {Splhcnophorus  rohmttLa  Horu,  and  S.  sculpUlis 
li    :)._On  May  27, 1884,  Prof.  Jos.  A.  Holmes,  of  Chapel  Hill,  N.  C, 

specimens  of  Sphenopliotiuf  rohustus^  known  us  ^'Kaloo  bug^  iieur 

boronghy  N.  0.,  stating  that  it  is  believed  in  the  region  irom  which 

lie  specimens  came  that  the  ^^  insect  winters  in  the  rice  stubble.^ 

X      J  were  common  in  that  region  last  year''  and  are  said  to  be  "often 

lU  about  fallen  green  pine  timber."    A  full  discussion  of  the  known 
A  concerning  this  spe(*ies  will  be  found  in  the  report  of  this  Depart- 

b  for  1881-1882,  pp.  1.S8-142,  folate  8,  Fig.  2. 
xjtk  May  22,  1881,  Mr.  M.  T.  [or  M.  G.J  Stone,  of  Kellogg,  Jasper 
k>unty,  Iowa,  sent  a  specimen  of  t^plieyxophortis  sctilptilisy  with  a  state- 
lent  that  this  si>ecies  of  beetle  liad  totally  destroyed  60  acres  of  corn, 
lauted  (»ii  timothy  so<l,  not  loii  ving  one  hill  in  a  himdred.  Mr.  Stone 
tates  that  he  has  been  farming  fJOO  acres  for  sixteen  years  in  Jjisper 
'ouiity,  and  never  saw  anything  like  this  insect  before. 

A  SwAiiMi>'G  Mite  {Bryobia  sj).). — In  May,  specimens  of  one  of  the 
Imost  omnivorous  species  of  the  mite-genus  Brijohia  were  sent  by  Mrs. 
,  IJ.  Easterbrook,  of  Diamond  llill,  Providence  County,  Ehode  Island, 
ith  the  stiitcnieut  that  these  insects  were  all  over  Mrs.  Easterbrook's 
(luse.  inside  and  out,  where  they  were  first  discoveied  about  the  8tli 
F  May.  Mrs.  ICasterbrook  found  under  the  window-sills  on  the  outside, 
ebs  where  they  seemed  to  be  hatching.  These  mites  are  known  to  feed 
pen  other  insects  and  also  upon  many  kinds  of  vegetation.  Their  ap- 
Barance  in  immense  numbei*s  iu  houses  has  as  yet  not  been  satisfac- 
irily  explained,  and  such  instances  are  rare.  They  caii  be  readily  killed 
ith  pyrethrum  powder  or  with  kerosene  or  benzine. 

Specimens  of  the  same  were  also  sent  in  May  by  Mr.  George  K.  Kim- 
bII,  of  Waltham,  Mass.,  with  a  similar  account  of  their  habits.  They 
iould  be  carefully  studied  to  see  whence  they  originate  and  upon  what 
ley  feed  in  such  instances  as  these. 

New  enkmy  to  "White  Eoses  {Euphoria  Jccrnii  Hald.). — On  May 
9, 1884,  Dr.  E.  P.  Talley,  of  Belton,  Tex.,  sent  specimens  of  Euphoria 
lii,  with  the  statement  that  these  beetles  are  very  destructive  only 
Rrhite  or  nearly  white  roses,  but  seem  to  originate,  or  at  least  to  live, 
1  the  blossoms  of  a  wild  thistle  which  grows  abundantly  everywhere, 
specially  on  poor,  rocky  prairie  soil.  It  is  impossible  to  have  a  white 
Mse  mature  after  this  wild  flower  makes  its  appearance. 

A.  Beetle  eating  Teach  Leaves  {PriafosccUs  ater  l>land). — On 

'  17, 18S4,  IVIr.  Matthew  Cooke,  of  Sacramento,  Cal.,  sent  specimens 

i    istoHccliH  ater,  with  a  statement  that  these  beetles  were  found  eat- 

h      es  of  the  i)each  in  Fresno  Countj^,  California.    None  of  the  nn- 

species  of  this  genus  occur  east  of  the  Kocky  Mountains,  and 

:  is  recorded  of  their  habits  and  ciirlier  stages  beyond  the  fact 

•me  of  the  species  are  frequently  met  with  on  various  plants.    We 

(le  doubt  as  to  tbe  correctness  of  the  ol>servation. 

IT  OF  (!i>Li)  ON  EOCJS  OF  BARK-LrcE. — Air.  Joseph  Voyle,  of 
ille,  Fla.,  wrote  as  follows  on  March  4,  1884 : 

i)g  growth  of  the  orange  trees  now  shows  the  full  extent  of 
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tlamage  done  to  it  by  frost  during  the  past  winter^  the  dead  brancba 
being  conspicuous. 

Examinations  for  effects  of  the  cold  temx)eratare  on  Goccid  eggB^im 
the  trees,  show  that  the  vitality  of  the  tree  and  that  of  the  egn  of 
tbese  insects  yield  to  nearly  the  same  temperature  in  a  still  atmosphere. 

On  bninches  where  the  outer  ends  are  qnite  dead,  and  the  part  next 
the  tree  living,  I  find  on  the  living  part  living  coccid  eggs. 

One  thing  of  iuiportance  I  have  noticed  to  be  Invariable — where  the 
eilect  of  the  cold  was  enough  to  nearly  kill  the  branches,  if  any  onec^ 
tliem  was  infested  by  Goccids  it  was  killed  completely.  Several  in- 
stances in  which  on  the  same  trees  uninfested  branches  of  large  sixe  are 
quite  dead,  examination  shows  that  the  Goccids  had  done,  apparently, 
but  little  damage  to  some  of  these  dead  branches.  In  nnmerons  caaee 
where  the  trees  were  badly  infested  the  branches  are  killed  back  to  the 
trunk  of  the  tree. 

Kavages  OP  Grain  Weevils  in  Florida  (probably  Calanira 
oryzcch.). — On  April  IS,  1884,  Mr.  Joseph  Voyle,  of  Gainesville,  FIa.f 
sent  notes  of  observations  made  in  a  part  of  Alachua  County,  Florida,  not 
accessible  by  railroads,  where  the  old  methods  of  farming  prevail,  on 
the  variations  of  weevil  damage  in  different  corn-cribs,  and  the  resnlts 
of  experiments  made  for  reducing  the  damage  done  to  com  by  weevik 
In  this  climate  the  work  of  the  weevils  is  very  rapidly  done.  Mr. 
Voyle's  conclusions  from  his  observations  and  ex])eriments  are  that  tbe 
corn  should  be  sorted,  the  ears  with  long  shucks  for  keeping,  those 
with  exi)osed  or  but  thinly  covered  tips  to  be  placed  for  first  use;  tluit, 
to  keep  well,  the  whole  shuck  should  be  gathered,  not  slip-shucked; 
that  it  should  be  packed  away  when  the  shncks  are  pliable— on  a  wet 
day,  for  iustiince;  iind  that  the  doubling  of  the  shuck  back  over  the  tip 
of  the  ear  and  placing  each  ear  tip  downwards  is  an  important  surety 
of  success. 

Fuller's  EosE-BEETLB  {Aramigus  fulleri  Horn). — ^On  November  SU, 
1883,  Mr.  0.  W.  Minot,  of  Worcester,  Mass.,  sent  specimens  of  Arami- 
rjm  fulleri  found  in  his  green-house.    The  favorite  plant  of  this  beetle 
was  the  Azalea,  but  it  was  also  found  on  the  Cissus.    During  the  mid- 
dle of  the  day  the  beetles  perched  as  high  as  they  could  get,  and  bidtt 
soon  as  they  were  disturbed  in  the  least.    They  fed  on  the  new     loto 
and  tender  leaves,  and  when  a  plant  was  allowed  to  stand  alone 
trimmed  off  the  new  shoots  as  fast  as  these  shoots  appeared.    They  < 
appeared  about  the  first  of  January,  and  a  new  brood  came  out  in 
spring.    Mr.  Minot  fed  them  on  leaves  of  the  "  inch  plant,"  in  coi 
nient,  and  they  seemed  to  like  these  leaves.    This  insect  was  ti 
at  length  in  our  report  as  Entomologist  to  this  Department  for  the  > 
1878. 

The  Bloodsucking  Conouiiinus  {Conorhinm  sanguisuga  I     I.- 
The  following  letter  from  Prof.  J.  G.  Lemmon,  of  Oakland,  Cal., » 
interesting  that  we  give  it  entire.    The  species  proved  to  bo  thatl    ' 
indicated: 

Herewith  I  send  you  u  Hpeciiiioii — tlin  only  one  now  iu  iny  posaeiisioc— <if  amooil' 
blood-drawer,  of  the  hu^  family  of  TT(Miil])tcra.  We  mot  with  him,  or  rather  he  fbrted 
hiniAolf  npon  our  ncrpiniiitnnc<',  with  n  ilo/en  othor  inm^ct  nniioyanneR,  while  we  ven 
botani/.in;;  tlic  Santa  (-iit:i)ina  MoinitainH  ofArizonn,  in  Angnnt  lout,  and  were mwi- 
pcllod  to  paHs  a  fi'w  ni^litH  in  a  mnall  rock-lined  rave  on  tbe  HOiilhnrn  fflope. 

We  bad  a(;con)pIiHbed  a  perilous  exploration  of  a  wonderful  ravine,  under  abuni- 
iiifr  troi)ical  sun,  mennccd  on  the  way  by  ei^bt  large  rattlesnakes  of  live  diffBitDt 
Rpc(i<'H;  bad  killed  several  large,  yellow,  swift-mnnini;  coutfpeiles,  had nnooveieA 
Iroiu  the  loose  rocks  a  dozen  acoiiiions,  in  tbe  mean  time  nghting  swarms  of  gnats  tlul 
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• 
I  themtelyee  into  onr  moutha^  noses,  eyes,  and  ears  despite  veils  and  wet  tow- 
yW|  »t  sundown,  we  soaght  tbes^elter  of  tbiscave,  the  locality  of  whioli  we 
rered  on  a  previous  exploration,  spread  its  rou^h  floor  witn  grama,  pre- 
mie our  supper  with  keen  relish,  and  lay  down  in  our  blankets  for  mueh 

ind  sleep, 
ij,  about  10  o'clock;  Mrs.  Lemmon  screamed,  aud  rose  up  in  bed,  shaking 
ad  exclaiming.    Rousing  up,  lighting  a  match  and  searcning  the  grass  of 
,  m  lar^,  flat,  black,  nimble-fuoted  bug  was  seen  hurrying  away  into  a 
oe. 

t  bite  was  iii)on  the  arm  of  my  wife,  aud  it  was  pitiful  to  see  the  tears  roll- 
her  cheeks  as  she  swung  her  arm  about,  while  applying  ammonia  to  allay 
f  the  wound,  which  immediately  reddened  and  swelled,  forming  a  convex 

inch  or  more  across. 

hour  or  so,  overcome  by  weariness  we  fell  off  to  sleep,  out  of  which  I  was 
,  a  sting  on  my  leg.  Furies  of  Dante !  How  it  hurt!  Every  ganglion  of 
OS  system  ^'o^llll'<l  to  be  at  once  attacked.  There  was  as  much  pain  in  the 
the  wounded  le^.  I  caught  the  stealthy  assassin  and  preserved  him  for  our 
^  Academy  of  Sciences.  Other  attacks  during  the  night  kept  us  awake  for 
he  long  hours,  but  the  next  and  succeeding  nights,  being  overcome  with 
id  want  of  rest,  towards  morning  the  bugs  bad  their  way  and  gorged  them- 
h  our  blood  while  we  wore  unable  to  coinbat  them  . 

tilings  made  by  these  monster  bugs  soon  fester,  with  great  itching  and  pain, 
large  pus  from  the  wound  for  several  days  afterward. 
le  size  of  this  specimen,  which  is  about  medium,  vou  see,  when  filled  they  are 
bigness  and  t»bai>e  of  a  common  hazel-nut.    The  specimen  sent  is  aboUt 

with  blood,  bulike  the  familiar  fleas  of  Oakland  and  San  Francisco, 
gallop  along  your  spine  and  hold  a  picnic  under  your  shoulder  blades  he- 
eding to  lunch  otr  your  shrinking  veins,  the  presence  of  these  terrible  bugs 
until  the  keen  thrust  comes  through  your  garments  from  their  hard  beak 
f  an  inch  long.  It  needs  not,  therefore,  to  crawl  within  your  clothing  or 
blanket  in  order  to  draw  your  blood. 

)raau  living  in  Tucson  and  owning  a  ranch  near  the  foot-hills  ofrthe  Santa 
recognizes  this  bug  as  an  old  oH'ender,  and  states  that  some  of  the  insects 
jB  with  which  they  fly  about  his  cabin,  with  a  loud  fluttering  noise.  Wesaw 
[  specimens,  however,  and  the  gentleman  may  have  referred  to  another  insect 
ied  to  this  must  dreadful  enemy  we  met  with  in  all  our  four  years'  explora- 
izona. 

Hatalpa  Sphinx  (Sphinx  catnlpcc), — Judge  Lawrence  C  John- 
te  from  Selma,  Ala.,  under  dat^e  of  November  11, 1883,  concern- 
fouduess  of  the  American  cuckoos  for  the  larvae  of  this  insect : 

oomer,  speaking  of  the  Catalpa  Sphinx,  it  was  mentioned  how  fond  of  them 
nerican  cuckoos.  Afterthat,  in  July,  lying  ill  a  few  daysat  a  hotel  in  Eutaw, 
lid  hear  the  well-known  notes  of  these  birds  as  if  in  uncommon  numbers.  A 
er-oak  (Q.  pheUos)  shut  out  the  prospect  from  my  window;  but  the  cuckoos 
f  lit  iu  it,  giving  me  a  good  view  of  them.  There  they  were,  both  species — 
*tTfthrophihahnii8,  and  (/'.  americanus.  The  latter  is  more  numerous  in  the 
but  the  river  is  only  2  miles  away.  The  question  with  the  sick  man  was, 
Id  be  drawing  these  shy  birds  into  the  midst  of  a  city  f  As  soon  as  I  could 
the  mystery  was  explained.  Across  the  street  stood  a  line  of  Catalpa  (big- 
).  Every  caterpillar  was  cleaned  off"  of  the  upper  branches.  Not  one  to  be 
ch  defoliated,  except  very  near  the  ground.  In  the  river-bottoms,  where  iu 
B  trees  are  plentiful,  and  hawks  numerous,  I  have  seen  hundreds  entirely 
eaves.  A  grove  of  this  kind  occupies  a  part  of  Gardiner's  Island  (Dallas 
t«»bauia),  resorted  to  by  fishermen  to  get  the  worms  for  bait. 

ON  CoTTON-WoRMS.— In  November,  1883,  Mr.  G.  H.  Kent,  of 

16,  Franklin  County,  Mississippi,  wrote  as  follows  iu  regard  to 

and  Boll  worms :  The  large,  pale-green  spider  OTyapes  virl- 

well  as  Clubiona  pallens^  were  destroying  a  vast  number  of 

moths.     A  good  many  Aphis  lions  {Chrysopa),  Mosquito- 

Soldier-bngs  were  observed  s(»;ircliiiig  among  tlie  (Mttton- 

also.    The  Tliiek-tliiglied  Motapodins  was  i'onnd  to  be 

ritiaut  insect  in  the  cotton-lields,  and  Mr.  Kent  was  con- 

7  were  destroying  a  great  number  of  Aletias  during 

DeviPs  Hiding  Horse  {Mantis  Carolina)  was  also  very 
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conspicuous  amoug  the  destroyers  of  tbe  cateii)illars  aud  other  insecLs. 
"  This  past  summer,  after  the  15th  of  June,  being  very  dry,  Aletias  Lave 
been  very  scarce  throughout  our  portion  of  the  State." 

Mr.  Kent  adopted  the  following  plan  as  the  best  remedy  to  clieck  tbe 
increase  of  Heliothis  in  the  cotton-fields : 

I  oomineuce  plautin^  about  the  10th  of  April  and  ohop  the  same  to  a  stand  b,vth» 
iirst  week  in  May,  dunng  which  working  I  nave  early  com  planted  about  five  yards 
apart,  three  and  fonr  grains  in  a  hill^  whicn  will  be  in  roastine  ears  about  the  latter  }«n 
of  June.  As  soon  as  tlie  ears  were  in  that  state  I  coUected  tuem  and  found  trom  nueto 
live  worms,  of  different  ages,  on  every  ear.  I  gave  tbe  worms  to  my  iioulti-^'  aud  fed 
the  corn  to  my  stock.  I  planted  a  second  time  corn,  as  soon  as  the  hof  s  \veui  ovrr 
the  cotton  again,  and  observed  very  little  damaged  corn  amongst  it. 

Amongst  other  insects  injurious  to  vegetation,  Mr.  Kent  captured  a 
very  fine  specimen  of  mole-cricket  (Gf^llotalpa).  "These  are  ven 
scarce  in  our  part  of  the  State,  and  are  generally  found  in  damp  placet;, 
destroying  potatoes  and  peanuts." 

Pyuethrum.— On  June  8, 1884,  Dr.  F.  H.  Sims,  of  Thompson  Cross 
Koads,  Louisa  (Jouuty,  Virginia,  reported  success  in  his  ettbrts  to  dbtaiu 
]>yrethrum  Howers  from  seed  sent  to  him  by  this  Department  in  May, 
188.'5.  About  forty  plants  were  obtained  from  the  seed.  These  stood 
well  tbe  severe  winter  of  1883-'84,  and  came  out  in  the  spring  greenand 
vigorous. 

On  Juno  12,  1884,  Mr.  W.  Allan,  of  McDonough  P.  O.,  Baltimore 
County,  Maryland,  reported  success  in  the  raising  of  pyrethruin  from 
seed  obtained  two  years  since  from  this  Department.  At  the  same  time 
lie  sent  specimens  of  Macrodactyltis  suhsp^inostu  and  ChauUogMtkui 
marginatus^  the  forinor  of  which  was  found  on  these  plants  in  large  mini- 
Ijers,  and  was  apparently  eating  both  leaves  and  liow^ers ;  the  latter 
was  not  so  numerous,  and  seemed  to  be  more  attracted  by  the  flowers. 
A  number  of  insects  are  known  to  feed  on  pyrethrum  while  it  is  grow- 
ing. 

NOTES  FKOM  MISSOUBl. 

Miss  Mary  E.  Murtfeldt,  of  ^Kirkwood,  Mo.,  sends  the  following  sea- 
sonal notes : 

Taking  one  locality  with  another  the  Mississippi  Valley  suflferedbut 
little  this  year  from  the  attacks  of  injurious  insects.  The  familiar  ferm 
and  garden  pests  made  their  appearance  as  usual,  bat  seldom  in  such 
numbers  as  to  e.\cite  apprehension.  A  few  of  the  insects  that  were 
very  destructive  last  year,  such  as  the  Striped  Flca-beetie,  did  scaroely 
any  damage  hero  this  season.  On  the  other  hand,  several  destructive 
species  not  heretofore  observed  in  this  locality  occurred  in  considerable 
numbers. 

Tbe  Colorado  Potato-beetle  (i>ory/>7wra- 10- K)mw to  Say),  appeared  iu 
greater  numbers  than  it  has  done  since  1881,  attacking  the  "Peach- 
blows"  chietiy.  The  second  luood  of  larvae  was  much  less  thaJi  tbe 
liist,  however,  owing  to  the  attacks  of  natural  enemies,  and  the  potato 
crop  was  not  ])ercei)tibly  diminished. 

The  Strii)e(l  Flea-beetle  {Haltica  atrMata)^  which  has  been  for  several 
years  exccsssively  nnnicrous  and  d(»structive  to  cruciferous  vegetatioDi 
was  srhNnn  observed  in  the  sjning  and  did  no  ap]>re<':iab1o  iuiuO* 
('aiiliMower  and  early  eabba<;(»  were  eonse«|uently  niore  abundant  iinmr 
nijirkels  anil  of  bet  lei*  qnality  than  for  s«  a  no  years. 

The  Muropean  I'abbage  EuHertly  {Fieris  rapw  Koch)  did  not  make iu< 
aj>pearan(»e  early  in  the  season,  but  desti-oyed  a  large  proportion  of  the 
late  varieties,  both  of  cabbage  and  cauliflower.    It  was  also  niinuusty 
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apuru  mr€  tnUkrgtd  the  natural  tizes  are  indicated  in  hair-line  at  tide,  unlet*  already  indicated  in 

tome  other  way  on  the  plate. 


aCPLANATION  TO  PLATE  I. 

Qnagea,  showing  the  marked  resulU  of 
the  work  of  the  Bastmite. 

XPLANATION  TO  PLATE  II. 

CABBAGE  CUTWORMS. 

f^A^otit  annexa:  a,  larva  feeding;  /, 
pupa;  A,  cT  moth— all  natural  size;  h, 
head  of  larva  from  front;  e,(f, dorsal 
and  lateral  views  of  a  middle  joint — all 
enlarged ;  e,  a  portion  of  skin  still  more 
enlarged  to  show  spinous  surface ;  g, 
enlarged  tip  of  abdomen  in  the  pupa, 
from  beneath.    (Original.) 

"AffTotit  yptUon :  a,  larva,  side  view ;  c,  </ 
moth — natural  size;  b,  bead  of  larva 
fh)m  fh>nt,  enlarged.    (After  Biley.) 

—Affrotit  nuUeJida :  a,  larva ;  /,  moth — both 
natural  size;  6,  head  of  larva  from 
front;  e,  d,  dorsal  and  lateral  views  of 
a  middle  joint— all  enlarged;  «,  more 
highly  magnified  surface  of  skin  to 
show  its  minately  shagreened  charac- 
ter.   (Original.) 

^Agr^Ht  ckmdestina :  a,  larva ;  b,  moth — 
both  natural  s ize.    (A  fter  Biley. ) 

<^BatUna  tubjuneta :  a,  head  and  cervical 
shield  of  larva;  c,  anal  extremity  of 
same  from  above — both  enlarged;  b, 
dorsal  view  of  one  of  the  middle  joints 
of  same,  still  more  enlarged ;  d,  <S 
moth,  natural  size.    ( A  fter  Biley. ) 

wrAi^retif  metMoria :  a,  larva ;  b,  moth— both 
tUl^tly  enlarged.    (After  Biley.) 

*LANATION  TO  PLATE  III. 

U        lOUS  CAHIiAGK  IXSPX'TS. 

Ht  taucia  .-  a,  larvu ;  d,  mot h— both 
size;  b,  dors.-*!  view  of  larval 
o, dorsal  view  of  a  niidille  joint 
I — both  enlarged.  (Alter  Kiley.) 
ucia :  a,  8iu«jle  egg  greatly  en- 
k,egg  muss  as  dejmsited  on  a 
«ral  size.    (After  Biley.) 


FiG.Z.—AgrotU  devattator:   larva,  natural  size, 
*  and  lateral  view  of  middle  joint  of 

same.    (After  Biley.) 
Fig.  i.—Agrotit devattator :  ^  moth,  natural  size. 

(Original.) 
Fio.  b.—Epiecerut  imbrieatut :  adult,  dorsal  and 

lateral    views,    somewhat    enlarged. 

(After  Biley.) 
Fig.  Q.—Phyllotreta  vittatar  a,  larva;  ft,  adult— 

both  greatly  enlarged.    (Original.) 

EXPLANATION  TO  PLATE  IV. 

MISCELLANEOUS  CABBAGE  INSECTS. 

Fig.  l.—Phyllotreta  zimmermannii:  a,  larva;  c, 
pupa;  cT,  adult  9;  ^  anteima  of  adult 
cf— all  greatly  enlarged;  b,  mouth - 
parts  of  larva,  still  more  highly  mag- 
nified.   (Original.) 

Fio.  2.^MurffmnHa hittrkmiea :  a,  larva;  5,  pupa; 
0,  eggs^  g,  adult  with  closed  wings;  A, 
adult  with  wings  extended—all  natural 
size;  d,  eggs  seen  from  the  side;  e,  eggs 
seen  iVom  above — enlarged.  (After  Bi- 
ley.) 

Fig.  3.—Captut  Uneolarit:  adult— enlargsd.  (Af* 
ter  Biley.) 

Fig.  4.— Cktptut  Uneolarit:  a,  first  lanra stage;  &, 
second  do. ;  c,  first  pupa  stage;  d,  pu- 
pa—all enlarged.  (Bedrawn  from 
Forbes.) 

EXPLANATION  TO  PLATE  V. 

Fio.  l.^CimhtK  amerieana :  a,  willow  leaves  show- 
ing egg-blisters  firom  abore  and  below ; 
b,  twig  showing  gtrdiingsj  «,  egg;  d, 
newly-hatohed  larva;  e,  «,  fbll-grown 
larv8B;  /,  cocoon;  g,  do.  cut  open,  with 
pupa;  h,  pupa,  side  view ;  i,  female  fly; 
j,  her  saw  detached,  side  view;  k,  tip 
of  do.— c,  d,  j,  k,  enlarged,  the  rest  nat- 
ural size.    (Original.) 

Fig.  2.^Nytiut  dettructor :  a,  leaf,  showing  punct- 
ures, natural  size;  5,  pupa;  e,  adult— 
both  enlarged.    (After  Biley.) 

b' IG.  3.-^Monohammtu!co7ifutor:  a, egg;  b, newly- 
hatched  lai  vur— both  enlarged.  (Orig- 
inal). 


(1) 
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EXPLANATION  TO  PLATE  VL 

Yic,  i.—Ot*ipo»ition  oj  2tonuhaminu«  confutor :  a, 

a,  a,  jaw  punctnrea ;  6,  oiie  of  them  laid 
open  to  show  position  of  egg — natural 
size.    (Orijonal.) 

Fiii.  .l.—Geleehia  eereaXeUa:  a,  full-grown  larva; 
ft.  pupa;  c,  $nioth;  d,  wingsofapalor 
variety— all  enlarged;  /,  grain  of  corn 
cut  open  to  show  larva  at  work— nat- 
ural size;  0,  labial  palpus  of  <S  motli; 
fi  egg;  h,  anal  segment  of  pupar— all 
greatly  enlarged.    (Original.) 

Fio.  Z.—Ear o/popc<ym thovsing tcork  of  Gelei^ia 
eerealella.    (Original.) 

EXPLANATION  TO  PLATE  VIL 

liG.  l.—Monohammus  cor\fusor,   bark  showing 

exit  perforations  of  mature  beetles. 

(Original.) 
Fic.  I.—Itoiwna  (jrande,  section  of  straw  showing 

(e)  oviposition  of  the  female—enlarged. 

(Original.) 
Fig  .  d.—Isoi(yma  ffrande,  female  (b)  in  the  act  of 

ovipositing  in  wheat  stalk— enlarged. 

(Original.) 
Yio.  i.^Aphit  hrassicct:  a,  so-called  "male";  h, 

wingless     viviparous     female — both 

greatly  enlarged,  natural  size  indicated 

by  the  small  outlines.    (Redrawn  from 

Curtis.) 

EXPLANATION  TO  PLATE  VIII. 

T IG.  I. —Flagioderaacripta:  «,  egg  mass;  c,  newly- 
hatched  larv»;  <2,  d,  (f ,  larrs  of  differ- 
ent sizes;  0,pup»— natural  size;  &,  single 
egg ;  /,  one  of  the  middle  joints  of  body 
of  larva  from  above,  showing  tubcrclos 
—enlarged.    (After  Riley.) 

Fic.  '^.^PlayUderascripta :  a,  beetle,  normal  form; 

b,  c,  d,  r,  showing  variations— natural 
size.     (After  lliloy.) 

Yui.  'i.-Uosmna  (jrande:  d,  larva;  g,  pupa— 
greatly  enlarged ;  /,  mandible  of  larva ; 
e,  two-joiuted  feeler — still  more  en- 
larged.   (Original.) 

Yu;.  ■i.—Iaoifoinagiandf;  adult  female — enlargetl. 
(Original.) 

F.u.  .'*. — A ntfiO)nj/ia  brasiicoe :  <r.  larva;  b,  pupa, 
ilor.sal  view;  c,  female  lly ;  d,  liead  of 
male  fly;  e,  antcnuai,  showing  its 
appearance  in  both  sexes—enlarged. 
(Original.) 


¥l(i.  9,~-0§cini9  brauiett:  a,  larva;  b.  piqii:  r. 
female  lly ;  d,  antenna  of  do.;  e,  pm- 
1  boracic  spirftcle  of  larva ;  /,  msndibl* 
or  **  breast-bone ''  of  do. :  ^,  aaal  ipinde 
of  do. — enlarged.    (Original) 

EXPLANATION  TO  PLATE  K. 

Fig.  \.— Early  stages  fif  SimtdiumpiseieHiuin:  g, 
larva,  dorsal  view,  with  fan-tbaped  ap- 
pendages spread :  b,  pupa,  dorsal  viev : 
c,  same,  lateral  view ;  d.  sane,  Tcntnl 
view :  e,  thoracic  prolog  of  Urrs;  /.  v- 
raugemenfc  of  bristksa  at  anal  extrenity 
—enlarged.    (After  Eiley.) 

Fig.  2.-'iiimvlium  moUshtm:  adalt-enlarsei 
(After  Packard.) 

Fig.  Z.-'M(mth'parU  qf  larva  of  Simntium:  «,  por- 
tion of  a  ray  of  the  fiui ;  b,  maadiUe; 
c,  mazlUa ;  d,  under  Up ;  «,  upper  lip- 
enlarged.    (After  Osten  Stokes.) 

Fig.  4.— Acroteiit  vaeeinii :  a,  immatae  ena- 
berry,  showing  egg ;  j.ooooon-oatnnl 
size;  df  larva;  e,  pupa;  /,  aaal  joiot. 
dorsal  Tiew,  of  same ;  &,  okolh;  b, egs> 
side  view ;  e,  do.,  viewed  moTD  fron 
above.    (OriginaL) 

Fig.  6.— TAe  Orange  Stist-miu. :  a,  dorsal  view ;  b 
lateral  view— enlarged*  the  dotin  eirck 
indicating  natural  size;  «,  leg;  d,  egg, 
with  embryo  just  about  to  hatch— mon? 
enlarged.    (Original.) 

Fxa.  9.—The  Pear  Ceeidowjfia :  c,  larva,  donal 
view;  b,  do.,  lateral  view— enlscstd;  c, 
head  and  anterior  Joints;  d^analjoisti; 
e.  *' breast-bane "— still  more  enlaifei 
(Original.) 

Fig.  l.-^PhyVLotreta   albumiea:   beetle  enlarged. 
(OriginaL)  ^ 

•      EXPLANATION  TO  PLATE  X. 

PULVIKABIA  INNUICBRABILIS. 

Fig.  1.— (I.  egg  before  hatching;  &,  egg  after  hatch- 
ing; c,  newly-hatclied  larva,  ventcal 
view— greatly  enlarged,  natural  size  in- 
dicated in  drdes.    (OriginaL ) 

Fic.  2.— ff,  leaf  with  male  scales— natural  site :  k, 
single  male  scale ;  c,  male  dorsal  view- 
^        enlarged.    (Original.) 

Fn..  :{.-a,  female  scales  in  Fall— natural  size;  I 
do.,  dorsal  view;  c,  do.,  ventral  view- 
enlarged.    (After  Forbes.) 

FiG.4.  — •,  b,  females  with  ogg-masaesin  late  Sprin 
on  maple  leaf  aad  stem  of  Kaclurs- 
vtarst  size.    (After  BU^.) 
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is      1         and  fed  with  almost  equal  voracity  on  the  peppery 

B  oi  NastartiuiDs  ( Tropfrolum),    I  reared  a  largre  nnm- 

a      ^      collected  from  various  localities  aud  at  all  ages,  in  the  hope 

>ald  prove  to  be  i)arasited,  but  did  not  find  any  that  were. 

e    I  occasions  I  found  small  larvae  impaled  on  the  beaks  of  the 

boldier-bug  {Arma  spinosa). 

remedy  used  with  entire  success  was  hot  water.    This  was  taken 

the  fire  at  the  boiling  point,  but  by  the  time  it  had  been  poured 

watering-can  and  carried  to  the  garden  the  temperature  was  so 

m  that  it  did  not  in  the  least  injure  the  plants,  while  it  killed 

y  worm  that  it  touched. 

16  Cottony  Maple  Scale   (Pulvinaria   innumerabilis    Eath.)    was 
rted  during  the  month  of  June  from  many  localities  in  Missouri, 
ois,  and  Kansas.    Its  attacks  were  not  confined  to  the  maples;  bnt 
scarred  in  great  numbers  on  the  elms  and  sycamores,  and  as  the 
ited  trees  soon  began  to  show  its  Sffects  in  sickly  foliage  and  inter- 
growth,  much  popular  apprehension  was  excited.    The  insect 
L     appear  in  Kirkwood,  but  the  white  cottouy  masses  were  very 
mt  on  the  trees  that  shade  the  city  sidewalks  and  ornament  the 
B.    The  smaller  branches  and  twigs  of  some  of  the  trees  were  com- 
y  covered.    Large  clusters  of  this  Coccid  woijld  also  be  found  on 
new  wood  that  was  forming  over  wounds  on  the  trunk. 
16  only  remedy  that  I  could  suggest,  in  response  to  numerous 
iries,  was  the  saponaceous  kerosene  emulsion,  to  be  applied  with  a 
ige  or  fountain  pump.    On  examining  some  of  the  scales  collected 
lafiayette  Park  in  July,  I  found  a  small  red  mite  (Eupodes  sp.*?) 
;e  numbers  evidently  feeding  on  the  eggs.    Subsequently  I  found 
ad  brown  Fsocus^  apparently  engaged  in  the  same  good  work.    The 
lish  sparrow  will  have  an  opportunity  during  the  winter  of  redeem- 
its  character  in  a  measure  by  feeding  on  the  egg-masses  of  this  de- 
lve Coccid.    Whether  it  will  do  so  remains  to  be  seen. 
S     k-borer  (Gortyna  nitela  Guen.)  was  often  made  the  subject  of 
It  during  the  past  summer.    In  and  around  Earkwood  it  was 
o  u     Tuctive  to  young  shoots  of  blackberry,  and  in  the  coarse  of 
k»ua  I  found  it  in  almost  all  kinds  of  stems,  including  sprouts  of 
)  and  apple.    The  following  item  shows  its  capacity  for  destruc- 
m  the  nursery : 

TO  PKACii  BUDS. — In  working  among  my  young  peach  bnds  which  have  grown 
vud  foot  I  observed  some  of  them  drooping,  and  on  investigating  the  matter 
A  a  little,  gray  worm  about  one-half  inch  long  and  the  thickness  of  a  thin  knit- 
needle.    The  place  where  the  insect  stung  the  shoot  I  oonld  not  discover,  as  it 
have  healed  over  where  the  pnncture  was  made. 
^      ag  off  the  shoots  thus  affected  they  were  found  to  contain  a  worm,  without 

'1*^  gone  abcub  'Z  inches,  leaving  the  stem  hoUow  behind  them.    AU  the 
m       ted  die  above  where  the  insect  works;  aud  must  start  out  from  below 
^mAllm.  ^otards  their  growth  and  disfigures  the  young  trees  somewhat. 
I  advise  those  who  have  young  peach  buds  to  look  after  them  and  destroy 
■    .      pests. 

I  some  of  the  natural  shoots  werc)  stung,  they  seem  to  prefer  the  buds. 
1  find  were  destroyed,  80  as  to  keep  them  &om  increasing  if  possible. — 
(Bural  World,  June  12,  1884.) 

referred  to  was  the  species  named  above,  and  in  a  subse- 

.  Mr.  Miller  informed  me  that  the  loss  he  had  sustained  from 

>f  this  insect  was  far  greater  than  he  had  at  first  supposed. 

I  a  single  specimen  of  the  large,  white-marked  nehris 
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variety  Iroiu  a  ^talk  of  Cacalia  suaveokiis.  This  year,  from  the  ^teinof 
some  weed,  of  wiiicli  1  made  no  esi>ecial  note,  I  obtaiued  a  Hioall,  almuKt 
4»  olden  van'(»t.y. 

Grajtiiolitha ptunivora  Walsli. — Tlio  larvjc  of  this  pretty  Tortiixwere 
found  in  a  large  proportion  of  the  Eariy  Kichniond  and  Moiellodier- 
ries  that  dropped  from  t  lie  trees  early  in  May,  when  about  tbe  size  of 
large  ])eas.  in  tliiu  ctuse  there  was  (some  defect  in  the  instinct  of  the 
])areut  moths,  as  the  stunff  cherries  invariably  dropped  before  sutti- 
cieutly  swollen  lo  furnish  the  amount  of  nutriuient  i-equired  forthede- 
velo]>ment  of  the  huvse,  which  accoixlingly  i>erJ8hed  when  about  iialF 
grown.  1  also  found  these  larva%  as  in  previous  seasouSi  in  tbecod^- 
comb  elmgalls,  feeding  on  the  aphides  and  their  sweet  secretiouH. 

ASelandria  ritiH  Harr. — This  1  enthredinid  made  its  appearance  tiiii 
summer  Un-  the  tirst  time  in  the  vineyards  of  Kirkwood  and  vicinity,  it 
was  not  desii  iKUively  abundant,  but  may  become  so  in  the  courseof  a 
few  yeai's.  Its  gregarious  habft,  however,  betrays  its  presence  aad 
renders  it  comparatively  easy  to  keep  in  cheek.  The  larvse  succomb 
quick  I V  to  the  effects  of  pyretlirum  i>owder  as  well  as  of  hellebore. 

iSdandria  sf).,  on  ])lum.  This  gelatinous  slug  occurred  very  abandand; 
in  May  on  all  the  cultivated  plums,  and  did  considerable  iiyury  tothe 
foliage.  I  did  not  lind  it  on  any  father  tree,  uor  would  it  feed  ODthe 
leaves  of  any  other  variety  of  PrunvH^  eveu  the  most  closely  alliecl.  The 
second  brood  of  the  larvie  was,  fixim  some  cause,  less  than  the  flnt  in 
numbers,  and  the  September  brood,  which  hibernates,  did  scaitsely  any 
damage. 

Enrly  in  tin*  summer  thefoliageof  the  ash  trees  (jPrff.riiii#«am0ricaiia) 
was  much  eaten  by  a  Tenthredinid  that  I  have  not  yet  been  able  to  rear, 
aUhougli  L  have  observed  it  for  several  successive  years.  Tbesio^ii 
about  the  size  of  and  very  similar  in  appearance  to  Selandriat%ii^\iiAx(l 
]>ale  green,  with  small,  innnaculate  black  head  and  a  double  titinevene 
row  of  short  bhick  spines  on  each  segment.  It  inhabits  the  under  BD^ 
faces  of  the  It'nves,  and  in  feeding  perforates  tliem  with  round  holes, of 
sizes  coiTes|Mniding  with  its  stage  of  growth.  It  enters  the  gnNw 
about  the  hist  of  May  and  incloses  itself  in  a  frail  eartheuoell.  Itseetti 
to  be  but  single-brooded,  and  in  the  n^aring-ca^e  either  dries  ap<V 
mohls,  without  changing  to  pupa,  iu  the  course  of  the  suuimer. 
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IR:  1  have  the  honor  to  submit  the  tweuty-lirst  report  of  the  opera- 

18  of  the  Bureau  of  Statistics  of  the  Department  of  Agriculture,  it 

my  sixteenth  annual  report  as  Statistician. 

)  collection  of  statistics  is  macle  an  important  part  of  Department 

bj  the  organic  act  of  1862,  biy;  the  organization  for  statistical 

:  did  not  occur  till  1863,  when  an  appropriation  was  made  fwr  the 

'  of  a  Statistician,  and  $20,000  appropriated  for  the  expenses  of 

on  and  compilation. 

duties  of  the  Statistician  are,  the  collection  of  the  current  facts 

A      ican  agricnltore  and  the  compilation  of  snch  foreign  statistics 

seem,  by  comparison  and  suggestion,  to  advance  the  interests 

uihI  economy  in  this  country.    The  facts  of  production,  of  distribu- 

of  experiment,  of  values,  wherever  recorded,  official  or  otherwise, 

n  or  domestic,  are  laid  under  contribution,  are  co-ordinated  and 

led  for  snch  natural  and  logical  deductions  as  may  aid  in  ad- 

j  the  progress  of  scientific  and  productive  agriculture.    The 

statistics  of  boards  of  trade,  of  industrial  associations,  of  rafl- 

and  all  other  available  data  are  used. 

crop  reporting  system  involves  an  organization  of  a  corps  of  cor- 
its,  one  chief  observer  in  each  county,  with  three  assistants 
«t  i)arts  of  the  county.    They  are  charged  with  reporting,  upon 
.  inmished,  the  status  of  crops  on  the  first  day  of  each  month, 
Bg,  a«  the  season  progresses,  the  comparative  area  planted,  condi- 
Jawing  crops,  the  average  yield  per  acre,  and  the  comparative 
%  at  the  end  of  the  season,  with  the  average  farm  prices  in  T>e- 
',  upon  which  are  ba«ed  the  values  of  the  several  crops.    These 
ers  are  selected  for  their  known  intelligence  and  judgment,  and 
Hd  of  agiicultural  societies,  or,  in  their  absence,  of  the  l^presenta- 
9  in  Congress,  is  invoked  in  their  selection,  if  suitable  persons  are 
cnown  to  the  ofliocrs  of  the  Dei)firtment.    They  are  selected  with 
uce  to  iitne^Sj  and  their  political  views  are  usuallv  unknown'.  .Their 
ire  performed  gratuitously,  in  a  spirit  of  self-sacrifice  for  the 
5  good,  and  with  an  ardent  desire  to  co-oi>erate  with  the  Depart- 
for  genera!  as  well  as  local  progress  in  agriculture.    They  are  un- 
y  more  efficient  than  a  force  of  mere  stii)endiaries,  and  are  en- 
grateful  recognition  of  their  valuable  services.     It  is  a  subject 
et  that  the  Department  has  been  unable  to  supply  its  statistical 
omptly  with  the  annual  reports  which  they  help  to  make  and 
many  of  their  comparisons  are  based. 

,  in  the  development  of  this  system,  a  further  test  of  accuracy 
.    State  statistical  agents  were  apjxiinted,  one  for  each 
I'erritory.   They  were  paid  a  salary,  small,  but  pro]mrtioned 
demanded,  and  they  Avere  re<|uired  to  organize  investiga- 
with  those  of  tlie  original  corps  rei>orting  to  the  Depart- 
as  i>08sible  the  heads  of  the  State  statistical  system  were 

419 
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selected  for  this  work,  that  national  and  local  effort  should  bem 
same  line,  and  that  any  discrepancies  appearing  might  be  ha 
and  verified.    The  State  agent,  as  an  assistant  to  the  Sta     cuo. 
could  e;xamine  in  detail  the  local  peculiarities  which  explain  the  co; 
of  area  or  product  that  constantly  occur,  and  give  greater  thoi      uu 
and  accuracy  to  the  published  reportsl  ^ 

The  correspondence  of  the  Bureau  is  various  and  extensive,  incladin^; 
compilation  from  records  and  original  research,  for  Congressional  com- 
mittees, members  of  Congress,  ^tors,  authors,  and  others.  There  \& 
necessarily  a  limit  to  this  work,  but  scarcely  a  limit  to  the  demand  iu 
this  direction. 

METHOD  OP  CROP  EEPOETS. 

''  Crop  reporting  has  always  held  important  relations  to  prices,  but  its 
methods  were  formerly  very  crude  and  unsatisfiaotoryN  Neighborhood 
gossip  of  rural  regions  formed  and  expressed  local  public  opinion  on 
production,  without  much  of  system  or  calculation.  The  newspaper  of 
days  not  very  remote  gathered  up  these  opinions,  loosely  expiessed,  of 
uncertain  meaning,  and  presented  them  without  much  analysis  or  inter- 
pretation, mainly  because  they  were  susceptible  of  neither./ln  recent 
days,  with  development  of  ofdcial  systems,  crop  reporting  has  become 
popular  and  more  practical,  and  much  improvement  in  method  has  re- 
sulted. 
There  are  a  few  points  essential  to  the  value  of  a  crop  report: 

1.  Its  estimates  must  have  a  common  measure  of  vaJue,  meaning  tiM 
same  to  every  reader,  and  susceptible  of  tabulation  with  similar  state 
ments. 

2.  They  must  each  cover  a  definite  territory\  Thousands  of  indi 
vidual  reports,  however  accurate,  are  worthless  without  a  knowtodgi 
of  the  precise  area  covered  by  each.    One  report  which  covers  the  con 
iicreage  of  McLean  County,  Illinois,  may  refer  to  a  production  of  twelve 
million  bushels,  while  a  dozen  others,  reporting  detached  areas  of  o 
counties  in  the  same  State,  would  not  together  represent  a 
bushels.    In  this  fact  lies  the  worthlessness  of  many  a  pretentions  i 
ii\  cro]>  reporting. 

In  tiie  Department  system,  reports  are  made  by  counties,  making  i 
possible  to  perfect  an  average\  If  an  increase  of  area  of  5  per  cent 
reported,  it  is  necessary  to  know  whether  the  rei)ort  represents  1,     o 
10,000  acres.     The  following  explanation  of  "the  meaning  of  r"*" 
reporting  figures "  is  given  for  the  benefit  of  those  who  are  not  fi 
^vith  our  methods: 

There  is  o(;casional  inquiry  as  to  the  meaning  of  figures  used  in  cio; 
reporting.    The  standard  of  comparison,  100,  in  reports  of  condition  o 
growing  crops,  means  that  the  plants  occupy  the  ground  fully,  ex 
jng  a  complete  " stand ^;  that  they  apx>ear  in  full  healthfnlness,  i 
jured  by  disease  or  insects;  and  tha^  they  have  a  medium  growtniv 
the  date  at  which  the  report  is  madeX  It  means  a  condition  of  fldl 
velopment  that  can  only  be  exceeded  by  some  luxuriance  of  grown 
Hence  it  is  absurd  to  report  150  for  condition  for  most  crops, 
would  misrepresent  the  comparative  capacity  for  production.    OotI 
for  instance,  with  me<lium  growth  and  a  full  headthy  stand,  pD 
better  results  than  with  great  luxuriance  or  excess  of  "weed,*^      « 
postpones  fruiting  and  gives  smaller  results,  unless  the  date  of  KUii 
frost  shoulil  be  imusually  late,  in  which  case  a  larger  yield  might 
cruc,    J5ut  great  growth  of  stalk  in  a  short  season  is  dreaded  by  c 
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rowers.    So  with  wbeaL  and  other  cereals ;  excessive  growth  is  not 
red,  as  a  large  yield  of  grain  is  more  valuable  than  abundance 

r,      lich  is  still  burned  by  many  wheat-growers.    In  the  matter 
jr,  luxuriance  of  growth  is  an  element  of  importance,  and  some 
j;ement  of  the  standard,  some  increase  above  100,  is  admissible. 
Ill  readily  be  seen  tliat "  condition"  cannot  be  expressed  in  bushels 

ids.  There  are  no  bushels  of  corn  in  a  field  just  sprouting,  and 
I  misnomer  to  call  first  growth  a  final  product.    It  is  the  result  of 

eristic  American  haste  thus  to  discount  the  experiences  and 

its  of  the  whole  season,  and  say  that  three  inches  of  potato- vine 
I  the  surface  means  90  bushels  of  potatoes  per  acre.    Absurd 

•8  in  crop-report  reading  have  often  been  made  in  that  way. \ 
of  the  most  positive  failures  in  the  potato  crop  have  followed  a 
Son  of  average  healthfulness  and  good  growth  on  the  Ist  of 

,    The  months  of  August  and  September  determine  the  potato 

,  Yet  the  report  of  condition  on  the  1st  of  August,  if  favor- 
snll  be  sure  to  be  quoted  in  September  or  later,  when  the  crop 
een  destroyed,  as  an  evidence  of  inaccuracy  of  the  report,  when 
J  evidences  the  thoughtlessness  or  unfairness  of  the  critic. 
\  true  that  the  public  want  to  know  what  these  reports  of  early 
h  indicate.  It  may  be  proper  to  gratify  this  public  anxiety,  if  it 
lerstood  that  the  expected  result  is  subject  to  the  limitations  and 
igencies  of  the  future.\ 

J  intelligent  reader  will  perceive  from  the  above  that,  so  far  as 
h  may  indicate  a  harvest,  100  must  point  to  different  results  in 
mt  districts.  It  may  promise  35  bushels  per  acre  in  the  Ohio  Yal- 
r  15  on  the  GiUf  coast.  Each  State  must  be  considered  sepa- 
,  and  all  returns  consoUdated  for  an  average  of  the  whole  field, 
kverage,  which  has  in  some  years  been  reported  at  28  bushels  for 
would  be  less  with  a  larger  proportionate  area  in  low-yielding  dis- 
and  larger  with  an  increased  proportion  in  the  great  com-grow- 
;ates.  So  it  will  be  seen  at  once  that  a  definite  figure  to  represent 
>r  com,  wheat,  or  any  other  crop,  as  a  whole,  cannot  be  made 
and  unchangeable,  on  account  of  the  changes  in  the  territory 
^nt^d  and  other  circumstances  producing  variations  in  average 

Yet  there  is  no  difficulty,  if  all  these  changing  circumstances 

idered,  in  finding  the  closely  approximate  indications  of  these 

if  condition. 

d  •  fact  is  obvious  from  the  above,  that  100  indicates  more  than 
y  ^e"  crop.  Com  in  this  country,  in  ten  years  past,  has  ranged 
lo  lo  30  bushels  per  acre  in  different  years,  with  an  average  of  26. 

has  averaged  about  10  bushels  in  the  worst  season,  and  nearly 
u     best,  with  an  average  for  ten  years  a  little  above  12. 
average  crop  is  the  actual  mean  rate  of  yield  in  a  series  of  years, 

m^lude  some  marked  by  100  or  more,  and  others  by  a  much  lower 

^llien,  100  means  a  full  crop,  not  an  average  one.\ 

another  difficulty  may  puzzle  the  brains  of  a  reader  of  crop 

He  may  wonder  why  July  figures  are  so  often  higher  than 

4.ngust,  September,  and  October;  sometimes  higher  than  those 

'^      n  he  may  be  surprised  bex^ause  some  crops  appear  so  gen- 

I     .    This  is  apt  to  occur  in  cotton  returns.    It  is  simply 

and  July  are  usually  favorable  to  growth,  while  April  and 

or  rain,  may  be  unpropitious  for  planting  and  germi- 

ij(U8t  and  September  are  more  liable  to  drought,  subject 

in,  nist,  and  blight.    The  critical  time,  in  which  insects 

:e  havoc,  is  just  before  maturity  and  fruitage.    There 
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are  oilier  4'r<)])s  thill,  liavc  ^sllorter  sesisoiiH  and  fewer  chau(;^e8.  Hay  is 
soon  made.  11*  (rcnidilions  arc  faA'orable  on  tho  iirst  of  Jane  adzonght 
must  conic  spetMlily  to  alVec^t  the  expected  re8iilt.  Corn  that  is  well  re- 
ported ill  July  and  August  may  l)e  represented  by  100  in  October,  or  a 
lon^  drought  or  a  Sei)tember  frost  may  cut  it  down  to  50.  These  ex- 
)>lanations  are  so  obvious  as  to  seem  unnecessary,  yet  tiiere  are  repeated 
inquiries  showing  the  necessity;  and  they  are  given  here  for  the  benefit 
of  all  who  fail  to  understand  the  purport  of  the  figures. 

So  much  has  been  said  of  "  condition.*'  As  the  harvest  approaebes 
the  result  is  asked  by  counties  in  plain  figures — ^the  yield  iwr  acre  in 
bushels  or  pounds,  the  aggregate  county  prodact  compared  with  the 
previous  year,  &c.  At  the  time  of  seeding  the  area  in  each  coonty  is 
asked,  100  representing  the  number  of  acres  harvested  the  prerioui) 
year.  Our  system  in  its  essential  features  is  the  one  used  by  the  most 
advanced  nations  in  the  world;  it  has  been  adopted  by  tlie  State  ba- 
reaus,  and  by  a  few  newspapers  ttiat  attempt  to  give  really  systfiioatic 
c^rop  returns.  Its  essential  feature  is  the  decimal  system,  which  is  b^ 
coming  the  cosmopolitan  plan  in  weights  and  measures.  It  was  fint 
used  by  this  Department  in  crop  returns  in  1864,  upon  the  organicatiOD 
of  its  statistical  work.  It  had  previously  been  nsed  in  crop  reporting 
by  Mr.  Orange  Judd  in  the  American  Agrieulturist^  who  was  pajiaps 
the  first  to  use  it  in  this  country.  It  furnishes  simply  an  opportaiii^ 
for  nicer  discriminations  than  the  old  unsystematic  and  indefinite  repon 
of  ^<half  a  crop,"  ^^a  failure,"  or  '<  serious  damage,'^  the  intended  meao- 
ing  of  which  no  one  can  put  in  positive  figures.  A  report^s  delibente 
judgment  can  certainly  be  presented  far  more  accurately  in  decimabof 
a  full  crop. 

The  popularity  of  the  crop  reports  is  attested  by  the  &ct  that  neariir 
every  newspaper,  grain  dealer,  or  S])eculator  assumes  to  have  original 
sources  of  crop  information,  in  some  cases  with  the  least  modicninof 
ground  for  the  assumption.     Pretentious  estimates,  detailed  andspedflc, 
have  gone  the  ix)unds  of  the  metropolitan  and  country  press  nttobal- 
lenged  and  apparently  accepted,  which  have  been  copied  firom  the  De- 
partment estimates  of  tlie  previous  year^  and  made  to  do  duty  for  th< 
crop  as  original  information  from  trustworthy  private  sources.    It  w* 
be  well  if  the  press  were  more  discriminating,  making  distinction  ai 
least  between  well-digested  and  systematic  efforts  of  legitimate:     »• 
j)apers  in  statistical  collecition  and  the  multitude  of  chaxlatans  ano 
venturers  and  tools  of  speculators.    There  is  room  for  all  leg^tt 
work  in  crop  statistics ;  and  the  best  will  be  done  with  modesty ;     » 
the  spirit  of  fairness  and  honesty. 

CROP   ESTIMATES  OF   1883. 

The  i>rineipal  ])roducts  of  last  year  were  indii^ted  with  approxl 
nearnesfs  early  in  the  season,  and  some  of  the  i)rincipal  were  $i\      " 
detail  by  JStates  in  the  last  report.    At  the  close  of  each  y       tiw  "^ 
suits  of  each  month's  returns  are  compared,  and  discrepanci         d1^ 
in  them  duly  examined  and  corrected,  for  publication  as  a  p« 
record  of  the  yeai^s  harvest.«i,  with  values,  as  well  asprioes  and 
yield.    Their  tabulations  by  States  are  given  in  the  foUowing 

CORN. 

The  area  of  this  cereal  was  increased  in  1883  over  3  per  centf ' 
r>r.,f550,54G  to  68,301,889.    This  is  an  increase  of  9  per  cent  in  foarj 
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t  census  eiiuineriition.     The  lai^j^est  extension  ot*  ai*ea  in  in  the 
n  Valley,  whiuh  is  be(X)iniiig  a  lirclerred  region  for  corn  cultnre. 
X      ]      afall  in  the  spring  and  early  snnuner  was  unfavorable  for 
Dg  and  for  germination  of  the. seed,  which  wiis  immature  in  many 
I,  being  taken  with  too  little  care  from  fields  that  had  been  planted 
There  were  considerable  areas  in  which  early-planted  fields  had 
.  invaded  by  frosts,  making  replanting  necessary. 
X      average  condition  of  corn  in  July  was  88,  or  12  per  cent,  below 
rmal  standard,  indicating  a  probable  croj)  below  the  average, 
was  excess  of  rainfall  in  May  in  New  England,  on  the  Gulf  coast, 
Lin  the  Ohio  Valley  and  Lower  Lake  regions,  which  interfered  greatly 
iih  planting  and  growth.    In  the  latter  part  of  June  improvement  be- 
to  be  noticeable,  which  was  continued  in  July  in  New  England,  the 
le  States,  and  Ohio  Valley,  and  west  of  the  Mississippi.    In  the 
drought  began  to  affect  condition  seriously.    In  Michigan  there 
I  excess  of  moisture  in  August,  which  caused  some  retrograde  in 
:e  condition. 
X      temperature  of  the  season  was  too  low  for  the  best  results.    In 
th  of  May,  everywhere  except  in  tlie  Middle  States  and  tlie 
utjrn  plateau  and  North  Tacific  Coast,  temperature  was  lower  than 
m      erage.    In  the  Missouri  Valley  the  deficiency  was  6o.9.    In  June 
erior  regions,  from  the  Lakes  to  the  Gulf,  continued  low,  the  de- 
ncy  being  from  1^  to  3°.    in  July  temperature  wa«  low  in  all  ooru- 
ng  regions,  deficient  from  1©  to  5o.    The  deficiency  was  4P  in  the 
I  region,  and2.Jo  jn  the  Missouii  Valley  in  August,  and  nearly  three 
me  Upper  Mississippi  Valley. 

fhe  want  of  seasonable  rains  began  to  be  felt  in  midsummer,  and  to- 
more  serious  later,  reducing  condition  in  most  of  the  States  east 
uie  Mississippi,  and  in  tlie  Southwest,  even  more  than  the  low  tem- 

lire. 
loe  ell'ect  of  early  iVosts,  in  this  state  of  the  crop,  were  greatly  feared. 
^  the  8th  and  9th  of  September  the  fields  were  stricken  severely  in 
northern  belt,  the  effects  of  which  were  thus  described  in  the  Sep- 
er  report : 

'      injary  cau»ed  by  the  frosts  of  the  past  week  Ims  been  reported  by  telegraph 

Bt  of  the  territory  affected.    The  injury  is  mainly  in  Northern  Ohio,  the 

vau  portions  of  Indiana  and  lUinois,  Michigan,  Minnesota,  and  Dakota,  and  a 

-'^  "djacent  territory  in  Iowa  and  Nebraska.    The  Mississippi  and  Lake  region 

led  nnich  more  seriously  than  the  Missouri  Valley. 
-«M%  Chamberlain  reports  for  Ohio  that  ^*  three  frosts  have  kiUed  nearly  aU  com 
in  Ohio;  damage  in  north  half  very  heavy,  in  south  half  light,  except  as  to 
-     •.    The  per  cent,  of  damage  for  the  State  is  at  least  20.'' 

t  Kinard  reports  fur  Indiana:  ''Some  serious  damage  is  reported  from  the 
^     cin  division,  ranging  from  10  to  20  per  cent,  in  some  counties.     Frost  is  not 
u>a1  in  central  division,  damage  about  5  per  cent,  in  a'few  counties.    There  are 
«»i«     us  reports  from  the  southern  division." 

Fisher  says  the  injury  to  corn  in  Illinois  is  confined  to  low  grounds  in  the 
.  ^uird  of  the  State,  and  that  the  damage  in  that  section  is  about  15  per  cent,  of 
le  on  the  1st  of  September.    The  Mlnncttota  agent,  Mr.  Yonug,  reports  that 
<^  of  the  corn  of  Minnesota  is  damaged. 

yiies  rt'poirs  for  Dakota  that ''  the  frost  of  the 8th  appears  to  hare ikllen 
umU.  in  some  localities  corn  is  badly  injured.  The  damage  is  slight;  proba- 
cent.  of  the  com  in  the  Territory  is  injured." 

lage  is  groat  in  Michigan  and  Wisconsin,  especially  serious  on  low  lands 

»1ant  was  very  immature.    In  New  York  and  Northern  Pennsylvania  com 

ired  by  frosts.    The  extent  of  injury  to  the  general  crop  cannot  be  pre- 

d  at  present,  bat  may  reduce  the  eeneraf  average  four  points,  which 

i&'fifths  of  a  full  crop,  or  about  23.2  bushels  per  acre.    If  the  future 

»his  estimate,  the  crop  will  aggregate  1,600,000,000  bushels  in  ronnd 

intlally  the  same  as  that  of  last  ^ear,  thoagh  tile  soft  ooni|  which 

V  year,  would  be  in  larger  proportion  this  year,  lind  the^efottfof  liss 
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Tiiis  ])n.Hli<'.ti(>ii  \n:i.s  t'lill.v  voriiicd  in  Uic  liiuil  record  of  tlic  cioi), 
Avhicb  showed  ],551,(M»(;,sj)5  Imsliels,  aiul  tlio  mte  of  yield  22.7  bnshds 
j)er  acre,  about  3  per  cent,  less  than  the  indicatious  reiwrted  bytte 
Press  Association  within  two  days  after  the  occurrence  of  thedestrnc* 
tive  frosts  of  September. 

WHKAT. 

There  was  a  de^'rease  of  the  wheat  area  harvested  in  1883  of  over 
600,000  acres,  thouj^h  the  April  returns  indicated  a  small  enlargement 
of  the  breadth  of  winter  wheat  seeded  in  the  fall.  More  than  a  million 
acres  were  either  plowed  up  or  abandoned  as  the  returning  spring  re- 
vealed the  injury  done  by  frost. 

Condition  of  winter  wheat  was  lower  than  in  1881,  and  in  May  indi- 
cated a  reduction  in  product  of  77,000,000  bushels.  The  expectation 
was  fully  realized.  The  recorded  estimates  of  the  harvest  of  the  two 
years  were  504,185,470  and  421,086,160  bushels,  respectivdy,  thoo^ 
the  yield  of  spring  w^heat  was  good  and  the  area  somewhat  enlarg^ 
The  tendency  in  the  spring- wheat  region  is  towards  decrease  of  biewth 
in  the  older  settlements,  and  increase  in  the  new  lands.  A  decline  in 
yield  soon  follows  the  imperfect  cultivation  and  weeds  of  the  pioneer 
wheat-fields.  The  ])roduction  of  wheat,  winter  and  spring,  wast)elow 
an  average,  the  rate  of  yield  being  11.6  bushels  i>er  acre,  on  a  reduced 
breadth.  With  a  loss  of  83,000,000  bushels,  as  compared  with  the  pre- 
vious crop,  there  was  still  nearly  enough  for  consumption  and  ezpcnta- 
tion,  leavin<]^  a  large  surplus  by  reason  of  the  excess  of  old  wheat  of 
1882  carried  over. 

OATS. 

The  substitution  of  spring  oats  for  winter  wheat  helped  to  increase 
the  area  iu  this  ceroal,  which  is  estimated  at  20,324,962  acres,  an  in- 
crease of  nearly  two  million  acres.  The  season  was  much  more  feror- 
able  for  oats  than  for  wheat,  and  the  yield  per  acre  was  fully  as  large 
as  in  1882,  while  the  product  was  larger  by  83,000,000  bushels.  B* 
abundance  had  the  eliect  to  reduce  the  average  price  from  37.5  cents 
to  t\S  cents  per  bushel. 

BABLET. 

This  cereal,  of  which  a  supply  is  never  grown  in  the  States,  wtf 
increased  slightly  in  area,  and  produced  at  the  rate  of  21.1  bn&heb^ 
acre,  an  aggregate  as  estimated  of  50,136,097  bushels.  The  crop  nun* 
tained  a  comparative  high  condition  through  the  season. 

• 

RYE. 

There  was  a  small  increase  in  the  area  of  rye,  from  2,227,880  to 
2,314,754.  The  season  was  less  favorable,  and  tiie  rate  of  yidd  ml 
reduced  from  13.4  bushels  to  12.1  per  acre,  and  the  product  DM 
29,960,037  to  28,058,583  bushels.  It  was  affected  by  conditiom  unfr 
vorable  for  wheat,  but  to  a  less  degree. 

BUCKWHEAT. 

This  crop,  which  is  grown  mainly  in  the  higher  latitudes  andlati 
the  season,  was  affected  disastrously  by  the  frosts  of  September.  1 
reduction  in  the  product  harvested  was  from  11,019,363  bushels  bil 
to  7,668,954  in  188^^. 
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riJTA'l'OKti. 


test  crop  of  potatoes  ever  gro^vii  in  tlio  United  States  waa 
in  18S3.  With  a  small  eulargement  of  area  tlie  yield  ad- 
ront  78  to  91  bnshels  per  acre,  making  a  prodactof  208,164,425 
or  thirty-eight  millioua  in  excess  of  the  prevjons  crop.  The 
yield  per  acre  for  a  series  of  years,  as  estidiated  and  recorded, 
Hels. 
ct  of  last  year's  abuudance  waa  to  reduce  the  price  from  57 
the  previous  crop  to  42  cents. 


ked  increase  of  area  in  meadows  was^  reported  of  over  three 
of  acres,  and  the  conditions  so  unfavorable  to  wheat  were  es- 
advantageons  to  grass.  Theyield  was  therefore increasedfirom 
,32  tons  per  acre  and  the  product  was  the  largest  ever  reported, 
19  tons. 


teoeoijOgical  influences  of  the  season. 

been  hinted  above,  there  was  a  deficiency  of  heat  for  early 
'  of  maize  in  the  belt  of  principal  prodaction,  and  for  the  de- 
it  of  other  summer  crops,  and  in  some  districts  an  excess  of 
in  the  planting  season.  The  study  of  the  influlence  of  tern- 
and  rainfall  on  production  is  important  in  explanation  of  the 
rodncing  obvioas  resnlts,  and  the  following  tables,  compileil 
Qal  Service  records,  are  presented  for  the  pur2>ose  of  facilitating 
estigatiou. 

Avtrage  raitifaU,  1883. 


April. 

«., 

JODS. 

Jaly. 

AnepsL 

ieU. 

i 

1 

It 

ills 

i 

it 

i 

1= 

|3 

1 

is 

i^s;;; 

In. 

si 

S.30 

Hit 

a!  IT 

1.U 
I.H 

Jn. 

i.SO 
.4.BT 

Jn. 

4.77 
i.13 

i.^ 

4!  ft! 

ts 

T.43 
4.43 

Jr.. 

11 

4.40 

ion 

4.M 
3.14 

Is 

4.«a 

a.  79 

3.30 

3.59 
4.^7 

li 

In. 

11 

4.4fl 

IL50 

'n. 

'  .01. 
.«6 

4.1s 

■  '.■» 
ELua 

4.30 

In. 

4.33 
4,05 
fl.4.1 

L33 

4.a 

Jo. 

4.4! 

a.«3 

L4S 

II 

iT8 
J.Ol 
L6T 
2.00 
ftW. 

7n. 

KJ - 

4.  SI 
460 

i 

4.  la 
s,a 

'6.' 4  6' 

i:i8 

o!ts 

i38 

4.51 

G.4a 

144 

b!s7 
(i.sa 

oioo 

0.10 

.if. 

8.3fl 
4«l 

4.14 

±11 
l-Ol 

0.08 

3.7U 

.as 

l4i 
S.IM 

a.  49 

J^ 

3.M 

:::vz:::. 

1.38 

'6.'5t' 

0.iS 

::::;; 

:.^ 

a'ia 

izi" 

D.OS 

ft  01 

4)61 

a.w 
ftOd 

; 1 1 

- 

■llii;  in.i'olET   (IF   Till.;    <:o.MMlSSI()NKIt    OK   AORlCL'l.TUBK. 

I       A|,ril.  M-.V.        I       June.  .July.       ,    Aiii:u>1.    St[ 


S0.1 
Jll.T 

ae.3 

UT.i 
73.1 

iiil-B 
M.O 

sola 
11.1 

M.fl 

Ti.3 
TK.H 

73io 
Ofi.S 

II 

■i% 

■s.          t.       V 

M  Ulillr  A  rlnnt'ii-'siairiil ! ! 

1.1^.UPniln'«.il«., ...'". 

KiwtpniCiilr. 

HMMrnGiilr 

70.0  178:4 
SII.4  ,  W.G 

7.-|.:t 

Bl'l 

t;ib4 
ta.a 

Si? 

fs: 

in 

a.1 
HI 

Tii 

SI 

V. 

fi«  0 
M.1 
03.8 

Sin 
tlfl.  B 

•»s 

or.  2 

33.5 
SJ.5 

MS 

SI 

eiLti 

ss 
Is 

TS.« 

n.1 
TS.i 

03.4 

liS.S 

is 

ra.a 

08.7 
711 

O&l 
7o!3 

1 
1 

jjweri*!;™:.::: 

HSi 

i 

Ki«;nJrNnrtL™i::::.. 

SiSMr.::::::::: 

Snnllnni  BopB 

Si 

TKt 

SS 

s; 

1 

1 

SaMlieni  Motela 

1S.B 
B3.D 
70.  B 

Ta.B 

710 
«>.□ 

13.4 
38.3 

ed-s 

U1.B 
72.8 

tei 
7&e 

8^0 
71.  S 

Ij 

a.' 

li 

III 

11 

Ml 

til 

LI 
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Xabh  «*<iH-(«ff  (At  prottnct  o/each  principal  crop  of  tie  tereral  Staff  namtd,  !*•  |i("  " 
aort,  the  total  avrtage,  the  average  price  in  each  State,  and  Ike  val^e  of  eaak  tr^fii. 


ProducU. 

'inlSBJ. 

^ 

s: 

2^: 

ftW 

"" 

1,  ate,  WO 

014,300 
30,712 

348;  UM 

a,ai8,2«i 

14.  a 

MS 

saio 

]«.T 

B4,E7I 

ao,77t 

711.  SM 

•rs 

N 

ii 

IT::::::::;::::::: 

t- 

iSKiii:::::::::;: 

l.!14,03J 

i.» 

I.0S3,SU 

ieii 

1.M7.1M 

-™"-" 

""' 

4s 

74,  KW 
1,4I«,!S.^ 

&BT,4M 

3ao 

S4.S 

20,4 

ie.3 

Si;4SS 
TO,S34 

a 

's 

n 
a 
ti 
11 

U7S 

tl."" 

.t- 

Hml.*.i.Mt 

.!«.... 

|u=;::-.:~::::- 

71^7n 
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hUs  BhoHring  the protiHCt  of  rnvh  jniniifHtl  vrnp,  tS'c,  for  18cJil — C'(>iitinue<l. 


rro*lupt». 


I    litxNlucetl 

I 
.'..      4. 


Average 
acrii. 


Uii-esin    ;j>^,„,„i,«r!  valuation, 
toil.      , 


each  crop. 


VRRMOXT. 


.1>u»Im'1«..  1,817.3W  31.0 

...ih.  ...  -.ixnoo  '         10.4 

...  ilo...  87,  .'lie  .         1.1.  S 

...do...  3,.'>48,«)0  '         :U,0 

....do...  279,214  '        24.  H 

....«lo....  310,583  17.0 

....do....;  4.70«,550  110.0 

.ponndH 

....toii.^..'  1,148,100 


MAb.SAriIlfBKTre. 


2i,.'»7:i 

fl.K2 

102.  .'S<«5 

n.2r)U 
i7.rA''. 

42,  800 


1.19 


904,  7JM 


l,225..'>ri9 


RHODE  I8LA1CD. 


COXXECTICUT. 


KEW  TOHK. 


>••••• • < 


KKW  JF.U.*iHY. 


•••••< 


.biLHljel."*. 

do 

....do... 
....do... 
...do... 

do. . . 

dt>  .. 

.pt>nii(U. 
. . . .  tons . 


2.  ai9, 100 

19,  7(Ml 

422.419 

724, 000 

77.  r»72 

«2.415 

4.  .^22. 080 

4,  OliK,  'I7» 


35. 
16. 
15. 

2:1. 

IL 

12t». 

1.4r.. 

1. 


9 

:t 

9 
»» 

0 
0 
23 


.Iniftliels..! 
...do... 


.do. 


....do 

....do.... 
....do  ... 
....do.... 
.pounds.. 
tons.. 


414.300 

400 

15,a37 

179,100 

21.2G6 

1.204 

845.185 


81,708 


32.  0 
l.'i.  3 
11.5 
30.4 
20.3 
9.0 
121.0 


.'►8, 
1. 

2»;. 

23. 

:». 

">. 

37. 
>i 

623! 


2C2 

180 
038 
W«H 
248 
.Vm 

SI4 
484 


$0  75 

1  24 

90 

44 

77 
(«  ! 
42  ! 


$1,43.'i.(W7 

438,588 

78,764 

l..Vtl.384 

211.905 

mS6l 

1,977.501 


9  CO  i     11,021,700 


10,921.310 


80 

1  45 

82 

4!» 

82 
80 

:a\ 

13. 
16  40 


•> 


1.6:n,2W 

38,565 

S46,8»4 

364,760 

63.600 

49. 932 

2,532,365 

533, 053 

12,570.014 


781.063 


1.15 


12,947 

30 

1, 372 

5.882 

808 

120 

6,985  I 


85 

1  40 

83 

48 
K3 
8.-I 
60 


71.050 


16  50 


18,116,862 


352, 16ft 

644 

13.145 

8&.068 

17,651 

1.023 

507,111 


lm»Iifl.H. . 

. tl«i. 

do 

....do 

....do.... 
....do.... 

do 

.pounds.. 
....tons.. I 


1,710.000 

34.  300 

441.  303 

1, 100,  700 

14,344 

89,200 

3,625,700 

9.  570,  824 

025,850 


30.  0 

l.'».  8 

14.0 

29  0 

22.9 

8.1 

100.0 

1, 170.  0 

1.10 


Oil,  200 


57, 101 

2.171 

30.  3i'2 

37.141 

020 

10, 977 

86.257 

8,145 

568.900 


81 
1  25 
82 
48 
75 
82 
53 
13.3 
15  30    . 


1. 348, 182 
2, 325, 870 


1,385^100 

42.875 

861,808 

628^136 

10,758 

73,149 

1,  021, 021 

1,202.871 

0, 575, 507 


bushels. 
....do... 

do... 

....do... 


...do... 

do... 

do. .. 

poniid.H. 

.  ..    tOU8. 


17,  512,  700 
8,035,200 
2, 703, 810 

42,  071, 400 
8. 049, 218 
2,  :M50,  0,'{4 

38,  472,  708 


23 
10 
11 
31 
24 

H,  1 

Mi.0 

!♦.  <»68.  789      1.  007.  0 


•> 

•>  , 

3  ; 

2  1 


751,  580 


761.423 
TSO.  124 
241,085 
1,  344. 037 
357, 602 
290,890 
400, 7.'Vi 
."..440 


0. 053,  k:{3 


1.22  1     4.  %2. 1.'.8 


73 
1  11 
72 
40 
75 
HO 
39 
13 
10  50 


15, 192, 175 

12,784,271 
8.019.072 
1,046.748 

16,828,500 
6. 480.  OK 
2.030,145 

15, 004, 380 
1,178,043 

03.565,247 


.bushels. 
....do... 


, ..  do. .. 
do ... 

....do... 
do. .. 

....do  .. 
.pounds. 

....lODH. 


9,144.783  1 t  128,744,270 


0, 716, 100 
2.0«8,600 
1.02e,970 
4.2V5,800 
4,108 
244, 608 
4, 275,  857 


610.751 


28.0 

i:{.4 
10.1 

32.6 

16.0 

7.0 

97.0 


346. 971 

154,000 

101. 488 

130.873 

240 

35, 026 

44,081 


1.20  ,    508,950 


05 
10 
75 
40 
76 
90 
55 


0, 314. 815 
2,260^060 

771.782 

1,706.820 

3.100 

220.147 
2,351.721 


13  75 


••••• 


1.321.047  !. 


8,397,820 


22.035,711 
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Table  ehiiKi)!!/  tlic  jirodacl  of  each  ffrinKi^al  i.roji,  j-c.,for  i^Si — CuntiDOCi 


ArticlM. 

islBSS. 

AW 
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n.ie3, »» 

67%  4M 

z.m.va 
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Si 
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73 

K 
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4T 

CO 

4250 
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fl.1 

8.T 

«H.a 

Si 

117 
80 

12.  S 

10  77 
43  50 

- 
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OaU 
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do.... 
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do.... 

E!S::: 

6.081,040 

1,388.481 
218.500 

4i 

8.0 
5.3 

14.0 

73 

125 
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DO 

= 

WllWt 

gS'ShS.-:.-:::;:::;;::;:;: 

::.-;;.S:::: 

do.... 

17B,l(» 

W.0 

8,G83 

85 
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■:S 

1. 818,088 
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3.004.915 

■■ 
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■itV  tli«  prodNot*  e/  each  principal  crop,  ^c,  /or  ltt83 — CantimiQ^. 
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0.368 

18 
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l.M 
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»^ 
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8.8 
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83 
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»?MS 

1G0.80S 

BS.0 

1,BW 

90 
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'.Tt 
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13  00 
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Tli9S4 
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11.8 

ft  a 
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SIS 

64 
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2. 571!  Si 
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00 
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11.317 
3. 810.420 

4480 
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1     .... 
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5,0 

CD 
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1,87(1,002 

"'W4 
874,238 
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1  30 
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•.AZ 

It"..- 

818.048 

6J.0 

8,228 

85 
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2,278,821 

14  00 
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4.SB2,3W 
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11.130.000 

14.2 

■m.m 
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)3.» 
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1  35 
65 

10  MH 
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— 
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W 
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1    l.M&433i 

31.4W818 
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Tnhlv  thnirinff  fhr  prodiivl  of  toch  principal  crop,  ^c,  for  lt:^83— Continned. 


I'lotliut't. 


iiilt>93. 


I 


Averase  Xuniberof:™;jj;^^ 

;  ea"ch  Clip.    ^^^^^  '^^^ 


QUHIltily       n«r:iu^r<     i>iiiHW«ri  v»       i„„i,.i  t-.,1 


acre. 


Texas— (;«»u  till  uo(l. 

Hiuk  wheat biinhpls. . 

r*otAloej> <lii  . . . 

Tobacco poiiinlA. . 

Hny toiiH.. 

Cutt4>n bales . . 


I 


402,900 


Total. 


107,249 
1,11»,000 


Q0.0 


AKKANHAB. 

rodiMti  coru bnnhrlfl. 

Wbeat ilo... 

Kyo do... 

Oat« <lo. .. 

Barley do... 

liuck  wheat do. . . 

Potatoes do... 

Tobacco poiindfl. 

Hay tons.-i 

Cotton balvs . . 


1.38 
.37 


8,215 


77,717 
8,634.023 


10  90 


ID  00 
44  00 


THBt  vn 


1.U 
4I>1I 


7,8eSp815! 97.IM11C 


30, 458, 500  17. 5 

1, 4IG,  400  6. 1 

27,0'J7  i          CI 

3,225,400  I        14.4 


Total 


TRX.NRriBUt. 

Indian  com bnnhela.. 

"WTieat do — 

Rye do.... 

Outs do 

IJarley do — 

Buckwheat do  — 

Potatoes do  ... 

Tobacco pounds.. 

liny tonii.. 

Cotton bales.. 


717,278 

1, 100, 000 

36.385 

518,500 


Tt»tal. 


WK8T  VIKOINU. 

India ti  corn bushels. 

Arbeat do... 

Itye do... 

OatM do... 

Barley do... 

]  luck  wheat do... 

Potatoes do... 

'i'ohacco poun<ls. 

Hay tons. 


Total. 


KF.XTUCRT. 

Indian  com bushels . 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buck  wheat do... 

Potatoes do . . . 

Tobacco pounds. 

11a  V tons. 


64. 250, 000 

7, 408, 800 

190,190 

6, 007, 700 

45,400 

20,074 

2, 404, 047 

28.538,602 

244,843 

310,700 


63.0 
478.0 
1.40 
.44 


20.0 
5.6 
5.8 

II.  0 

14.6 
5.5 

63.0 

7iao 

1.30 
.38 


14.204,000 

4, 257.  UOO 

140,085 

2,020,800 

11.731 

226.200 

2.264,058 

1,052.872 

270,124 


34.3 
10.0 

&6 
15.6 
20.0 

7.0 

87.0 

475.  a 

1.20 


1,740,872  I 
232.200 
4.410 
223.061 


78,201,800 
0,012.000  i 

7o.'>,io4 ; 

C.  800,  900  I 

4.'>0,468  i 

11.353 

4,255.600  : 

171, 059, 155  ; 

270, 738 


34.0 

7.7 

7.8 

16.3 

22. 1 

"5!  4 

80.0 
743.0 
1.30 


Total. 


•  OHIO. 

Indian  corn bushels 

Wheat .do.. 

Kye do... 

Oats do... 

BiiHey do... 

BnclvWlicat ilo.., 

}N»t!itoeM do. .. 

Titbiirro pound;*. 

I  lay tuns . 

Total 


••I 


73.560, 

ttOf  f*o4, 

282, 

20,  .^160, 

9:18, 

li<0, 

in.  f.-,2. 

20,  \H1, 

3.-i20. 


000 
000 
240  i 
000  ! 
441  ' 
H<I4 
.•ll'i 
6.10  , 
342  ! 


2611 
10.0 

0.0 
33.0 
10.0 

8.3 

WK  0 

932.0 

L40 


11,560 

8,300 

25,989 

1.188.645 


3.429^855 


3,212,052 

1,323.000 

35,779 

686,490 

3.112 

8,857 

88,169 

40,221 

188. 311 

807,602 


6,341,028 


588,383 

425.700 

17,410 

120,829 

561 

33,451 

38,034 

4,108 

232,008 


1,456,939 


3.256,410 

1,248,390 

00,787 

422,628 

20,300 

1,213 

53,105 

230.118 

208,260 


2,818,480 

1^588,400 

81,245 

871.250 

ri8,562 

21,801 

166.185 

32,128 

2,80U,2U 

lim,389 


ri3 

03 
50 


IK.  141,  W 

1,4».K 

l,612;iN 


72 
&7 
10  75 
44  00 


44 

03 
73 
38 
71 
72 
43 
06 
10  00 
43  00 


9» 


43,0s 


2P  flff 
3 


1 

5.4« 
13,11 


53 

1  08 

75 

40 

KO 

80 

47 

10.51 
840 


\ 
IB 


42 
03 
68 
37 
69 
00 
43 
&6j 
9  75 


47 

00 
60 
35 
75 

on 

40 

08 

•  60 


icm* 


^2 


] 


2.a 


M 


41 


lOt-. 


( 

5 


lll.ISI.fll 
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■JSI,  TUS 
1,  OTO!  138 


""*■ 

^-ci,  ^ru,.. 

0W4-.I 

WW 

m 

02 

^■'i 

i«:3i3 

"  j 

i.ia 

i.iw.Mie 

:..;.:.,; w-h,.,.. 

M,fl-JO,HM 

J: 

3.,MI,*H2 

II 

1.28*;  MB 

J, 

Oft 
33 

'gS 

2,797.413 

iW... 

«.  *35.  on 

02,844,051 

'..."....' bu-lid«.. 

2in.:iw,,'*) 

"SlWMO 

IS,  078.  MO 
3. 13S,  411^ 

SHI 

.!! 

EM.0 
1.48 

m4.no 

2,014:  MO 

40 

tro 
08 

IB,W1.6M 

I**  803. 107 

ilo.... 

23.  MB.  uno 

19.  804.  KM 
40.M3,7U'J 

2.3H.W5 

13.8 
:io!4 

11 

i;SS 

'■is 
■  11 

88 
M 

TOO 

i2:lw.tH7 

S.M2.211 

16.4iaiS4S 

6,M7.K1B 

sas 

iO.lt 

7U,165 

:,5in,(«» 

S 

37. 018.  MO 

<i.iW.3<K 

M.8M,W8 

T.t 

nii>l»-lH..:i<n).«:8.0ufl 

.  Ad'.'.'.,  "yim'.e-n 

.  (111....    W,4ii.'..«>0 

..i!.. ..     *.i';|;.:[is 

24.3 
11.3 

Ofi.n 

2.«Kmo 
::.  :iOi,  730 

4.% 
2H 

?is-a 

EEE- 

„.S:S 

laf.JliI 

!!.7l».T»t 

*19.«7T.R!I 



i!..ni.i,:n 

120. 2M.  301 
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Table  showing  the  pi'oditct  of  each  principal  crop,  ^c^^Jot  1883— Coniimied. 


Products. 


MISSOURI. 

Indian  corn *..... bushels.. 

Wheat -- do.... 

Rye do 

Oata do.... 

Barley - do — 

Knokwheat - do.... 

Potatoes do — 

Tobacco pounds.. 

Hay tons.. 


Quantity 

produced 

in  1883. 


Total. 


KANSAS. 

ludian  com •• • bushels . 

Wheat do... 

Kye do... 

Oats ••- do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


KEBBASKA. 

Indian  com bushels. 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

liuckvrheat do... 

Potatoes do... 

'I'obacco pounds. 

Hay tons. 


Total. 


CALIFORNIA. 

Indian  com bushels. 

Wlieat do... 

Kye do... 

Oats do... 

Barley do... 

Itack  wheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


OREGON. 

Indian  com bushels. 

^Vlleat do... 

Kye do... 

(»at8 do... 

Barley do . . . 

r>Qckwbeat do... 

Potatoes do  .. 

Tobacco  .- puuuiis. 

Hay tons. 


161,655^000 

23, 819, 300 

570. 851 

80,374,200 

179,982 

63,756 

6,585,570 

10,540,000 

1,400,021 


172.800,900 

26, 851, 100 

4,588,500 

27.560,000 

347,490 

27,720 

6,361,520 


5, 075, 000 


101,278,000 

27,481,300 

1, 026, 080 

21,630.000 

8,623,880 

20,808 

8,467,124 


1, 123, 601 


2.464,800 

36,332,000 

209,587 

1,826,600 

10,135,854 

25,806 

4,440.906 


1.307,045 


Ayemge  jxamber  of^^JT 


yield   per 
acre. 


acres  in 


pound,  or 


*^*^*^™P-       ton! 


129,300 

13,122,400 

19,026 

4,211,800 

885.060 

8,150 

941.120 


315,210 


Total. 


KKVADA. 

Indian  com bushels . 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

?obacco pounds. 

Tav tons. 


Total. 


21.100 
99,200 


212,100 
458,640 


415, 815 


27.5 

lai 

11.2 
28.7 
22.3 
ILl 
86.0 
684.0 
L25 


86.7 
17.5 
17.0 
39.4 

las 

9.2 
80.0 


L45 


86.0 
15.5 
16.0 
40.0 
22.1 
10.3 
82.0 


L50 


24.5 
13.0 
7.0 
25.8 
16.2 
22.2 
8L0 


L50 


23,5 
16.5 
14.5 
24.6 
26.9 
16.0 
80.0 


5,878,364 

S;  358, 350 

51.076 

1,057,422 

8,080 

5,728 

75,995 

15,400 

1,120,017 


10, 570, 432 


4,708,473 

1,534.350 

269,280 

699,476 

18.794 

2,999 

79,519 


3,500,000 


10.812,891 


2.813,303 

1,772,990 

64,176 

540.161 

168.800 

2,029 

42,282 


749,067 


6,147,808 


100.607 

2,794,000 

29,813 

70.858 

625.496 

1.161 

54,826 


871,1168 


4. 548. 126 


1.55 


5.504 

795,300 

1.812 

170.993 

32.857 

510 

11,764 


203.361 


1. 221, 601 


S4.9 
18.3 


28.9 
20.6 


95lO 


1.65 


847 
6,424 


7,341 
22,270 


4,377 


83,540 


10 


35 

88 

55 

25 

.iO 

75 

40 

08.5* 

50    I 


▼a 


IS) 

3 


26 
78 
37 
21 
40 
84 
52 


8  75 


24 
70 
35 
20 
87 
80 
30 


850 


85 
00 
9^ 
58 
63 
90 
60 


12  50 


75 
90 
85 
53 
65 
90 
70 


12  73 


40 
1  10 


60 
80 


75 


4 
2 


3 

1 


18  25 
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b  iktming  tke  produot  of  ettch  ptineipal  erop,  4'0.,/orlS83 — Coutinaed. 


Preduct*. 

iniass. 

nM% 

KiuniwrDf 
■riwln 
e«oh«n>li. 

2|t 

Tot.1 

tmoiUDa. 

jib 

41 

4i;a50 

8,064 

taS5 
w 

7S 

HS2,;8& 

11 

do..., 

TT™ '.'.'.'",'.  '.I'.'. '.'".'.'.'.'.'.'.'. '.  do'. ', ' '. 

■■;■ v--".v.;-.-.-.-.s;J^:; 

III)«,SI5 

85.0 

B,"»» 

65 

330,285 

1H.I»S 

1.40 

81. 788 

13  BO 

l,54^ng 



273.133 

M.7CW 
■J22,!»0 

30.0 

lASlo 

M 

^^S 

do.... 

3M,JTS 

:!G.o 

340 

17, 7« 

33 

«iS 

S2,i»a 

KLO 

1,018 

80 

ixm 

10,  TIU 

.8fl 

13,000 

13  00 

110,330 

s».m 

70T.U7 

4,IIIS.t>£9 
ia,138,«00 

mm 

'tjiIuib 
a:  ail 

I,2a!J.3U 

1«.0 

mo 

>70,(«8 

3II^ooo 

13,385 

'■M 
4U 
«D 
30 

a«i.77D 
itsiaiiM 

3.820.000 

392, 40S 

3,638 

31K«t7 

do... 

— do 

Gg5.s6a 

1.40 

418^000 

3  75 

2.134,500 

LOW  010 

14;  BW 
3o!4M 

U.30S.K7T 

2«l250 
«14,260 

lueas 

040,300 
254,603 

n.*BO. 

n.so« 

W2.500 

].i«o;ooo 

338,  SDl 

13.1 

2tL« 

M 

00 
75 

do... 

ai9,EM 

103.0 

2,640 

72 

133,883 

e5.fiw 

1.30 

SO,  400 

800 

514,160 

113. 7M 

2.S78,»0 

^:':^*: t™..... 

10,040 
942,000 

30.0 
IS.  3 

B03 

DO 

03 

4S! 

:;::::::::::::::::":::;:::::;S::: 

1,310,000 

32,200 
1,»4G 

78 

701,900 
3^683 

170,375 

10S.O 

^975 

70 

18BL263 

1ID.CM 

L20 

BiHO 

IDM 

1.161, 875 

187,238 

2.005,844 

...".r."'"-. ™,.u 

sa 

M.0 
tlLO 

ss 

TO 

..asE 

„ d,.... 

'S:S 

ai4 

11.700 

SO 

■iSSS 

"'.l/'j"" 

Si,  130 

TO.0 

459 

too 

8^130 

13.  MO 

1.20 

11,060 

1100 

132,480 

3,150,878 
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Table  i^iriag  Ihe  proiliicli  of  each  principal  crop,  tfx.t/or  1883 — Ciuitinn«i. 


In  1883. 

nc-e. 

™ticrop. 

lD.Uan«on> !"" 

': >.r- 

280.100 

i.nTmoo 

awi 
MaixHi 
MM,  aw 

tola 

if 

Wfs 

KKW 

^e 

f  ■■ 

',} 

«.rloy 

11 

""u'Cix 

1D4.0 

'■'i-'io' 

»,i2n 

""i!4;BOT' 

- 

288. 7BS 

I.dl.n^...."":" 

01,400 

3,1B2,7M 

IS.S 
30.T 

82.7 

ie72 

"!:S! 

BS,540 

20,  M2 

M 
U 
W 

J 

llariey 

Buakwheat 

in... 

4. 

ilO.» 

»,1J3 

Hur 

:::::;:::;:.'.?.™u":: 

»!,<» 

LSO 

i»,'seD 

1300 

laiB 

431, 7M 

=::::rS^, 

Wl.>a( 

Byj-^- 

30,500 

■"iis' 

1,747 

ae 

•in 

-In    . 

IK.  000 

no.0 

iioo 

Ml         ] 

104.  SOO 

100.0 

1,045 

OS 

^":::::::::::::: 

::":'.:":::^!"1SS;: 

21.450 

1.30 

10,  »0 

»M 

21.303 

iiaS 

ASS 

ii.i<iirfl 

i!  1.015,000 

ip 

7:1.  .-A),  nil 

L'l.4l2.;illl1 

iL-..  irsi.  iHio 
Li:i,  7w..  ,-110 

Corn. 

WTaat. 

AcrPK.     '      TnliiE. 

:in.nG7      fB7i.  o« 

W.OU  ■    1,122,   70 

BkiIipU. 

AOM.              VllM. 

M  - 

614.100 

is 

400 

34,300 
F.01VJO0 
2,  OK),  BOO 

"■as 

7,  577,  000 
8,3SS.I«0 

2;574;iioo 

43,!St| 

K«w  liaiuiiKhiro 

&=•■;:;:;■■-: 

1,1*0           s 

III  II 

7fii;«j 

■■SI 

,.Z:m 
lii 

_^  nm.914 
:!,■■<«,  4« 

727,  IM 

M 

Hi 

7«,124 
l.-U,0OO 

§1 

^100 
21&500 

m,Mo 

Vti^  ■■■::::::;;:::■- 

i« 

iiSr(:::::::r":-:; 

1.437,600 

4^000 

' 

\V^r\"ZMa"""'."'.'.: 
K™ru.k.v 

jM.'i'iii!i."';.'.'.".";.".'.'.';:. 

4,3oi,66a 

1,410.400 

iSS 

•.oii.ono 

2.1,«K4,000 

:u.nii.om 
0^447,  Mid 

;!2.i5D,aon 

8SSS 

1.7M,!I0« 

lis 

4,- 

i 

91 

1 
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Ar  MO*  Stnlti,  thauing  tkeprodnct 

(Ac  arm,  dm)  the  value,  ^o.— Con  tinned. 

— 

<:...^. 

Wheal. 

BmlreU. 

A.'.r-.      !     Vftlue. 

Bi»h«1<. 

lis 

27,481.300 
M.323.OO0 

3,3S4iuD0 
322.200 

le^mooo 
Ma,  000 

»T7,»00 
1,  570, 100 

Ac™.. 

2,«5,M0 
2.MK360 

i,s3«,a50 

'Si 
"is 

1,008,000 
44,087 

li 

ITO.SOO 

TalUB. 

iBB.«»,ono 

lEI.ft'^UOO 
1TS,80II,UC0 
101.278,000 

^100 
54.700 

'■"5S 

to.  040 

fiao.100 

'iSZ 

wo!  058 

'S03 
*G,500 

M.ha.wo 

»,  30(1,  DM 

2,211,775 

2g,2S0 

0  030 

TTlioM 

55,  »0 

It,  BlOl  100 
233,310 

]i,Bia.i«) 

!■¥•» 

l,W!,0(W,B96 

6e,Ml,g89 

558.  Ml,  4M{«1,  086,100 

M,  455, 503 

383,041\272 

■for  ench  Stale,  ehomng  Iheprogvel, 

the  ana,  and  the  value,  ^«.— Continned. 

o«u. 

Ejo. 

Bu.b.l.. 

Ac™. 

VJ«.. 

BiuhelK 

AOIH. 

T»ln«. 

3,085,000 

\  iia,  000 
TMiooo 

170,100 
1,100,700 

U  DTI, m 

5,143.000 

3.544.000 

7,018,700 

M4.50D 

47M)00 
8,  us.  300 
3,225  400 

20.081.300 

iK.7m'.m 

40.r<t2.7O0 
iwMosiWO 

m'.  soo'ooo 
ai,cio,*« 

B,ooo;ooo 
1,  nn.  000 

r.  4i«,  41111 

M,5T0 

iS 

1,  ait  6*7 

■■iS 
ii 
PI 

427,190 

1i:a 

41B.O0S 
523.flSl 
.588^400 
12B,K» 
42;!, -038 

1.331.  SM 

MO,  WW 

!,00S,Mt9 

■  Kiel  476 

.■^o.in 

170|o« 

« 

ff.-l  MO 
2,  ion 

],56U^ 
844.780 

10,828.580 
l.T0B,3W 

•as 

2,822,420 
2.232.720 

SMiTiO 
4.S30,U3 

10,3(0,000 
7.031,455 
0,817,313 
27.750:60* 
12,S!»,B37 

S;  3281 000 

'■^2M 

725.400 

45»;ooo 

048,800 
701,600 

3n;22n 

''::7!wio 

30,712 

Si 

2,703,818 

304;  274 

32,3S2 

142,580 

3.505 

IT, 

li 

100,1*0 
149,ftS6 
705,104 

11 

1,463,070 
670,851 
4.583,500 
1,020,080 

loiow 

2,458 

ai322 
28;  038 

24i;fie5 
4oe;sie 

84.280 

»:» 

5.W 

1.224 
5,040 

si 

a  MS 

S^2M 
321.670 

^iS 

l^i'SS 

2.M4,7I8 

» 

fSD 

:::;:::::::::: 

31,440 !       ao,4i4 

200.280'    i,oos,aK> 

r-."::::::: 

'i:3ij 

'5!!S 

31. ««             1,783 

"'TS'"".. 

174,  im 

13.  »4 

8,014 

liois 

to,  702 
llltW 

""::: 

El!  m 

•.220 
1.3ft. 

IK  aw 

6J1.302.400 

20. 824,  OS!  ]m,  040, »«  ]  2g,  05S,J»  '    !. »  4,  TH 

ll,Mt,M3 

436 
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Summnryfor  each  StalCj  showing  the  product,  the  area,  and  the  valve,  4'C—Coni 


Barley. 


States  and  Territories. 


Baokvheat 


Maine 

New  Hampstiire . 

Vermont 

Mas»achaHott«. . . 
Khode  Island  — 

Connccticat 

New  York 

New  Jersey 

Pennsylvania  — 

i-»elawui"e   

Maryland 

Virginia 

North  Carolina  . . 
South  Carolina... 

Goorjria 

i^'lorida 

Alabama 

Mississippi 

lyouisiana 

Texas  

Arkansas 

Tennet»8ee 

West  Virginia . . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota , 

Iowa 

Missonri 

KansaH 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 

Indian  Territory 


Bushels. 


249,85fi 

74, eoo 

279, 214 

77,  r.72 

21.  260 

14, 344 

8, 640,  218 

4,198 

578, 49C 


6,514 
18, 600 

2,677 
18, 223 
23,023 


Acres. 


10.875 

3,672 

11, 256 

3.248 

808 

026 

357,062 

249 

27,556 


247 
1,211 

265 
1.224 
1,066 


6,739 


636 


127, 030 


7,463 


Total 


45, 

11. 
450, 
938, 
1,  079, 
340, 
876, 

6,  061, 

7,  276, 
4, 638, 

179, 

347, 

3, 623, 

10, 135, 

885, 

458, 

157, 

330, 

731, 

339, 

50, 

58, 

296, 

671, 


490 
731 
468 
441 
136 
956 
525 
272 
040 
348 
982 
41H» 
880 
854 
060 
640 
080 
775 
013 
591 
182 
913 
396 
064 


3,112 

561 

20,390 

58,562 

51,  371 

15, 792 

43, 520 

251,688 

318,  270 

211,428 

8,080 

18,  794 

163,800 

625,498 

32,  857 

22,270 

6,064 

17, 713 

31,100 

11,  977 

1,945 

2,887 

12, 114 

20,  552 


50, 130,  097       2, 379, 009 


Valne.      I   Bnshels.   1    Acres.       1 


$109,885 

60,588 
214.  995 
63,609 
17,651 
10,758 
6, 486,  913 
3.190 
422, 302 


4,885 
14,880 

2,142 
16, 401 
23.023 


346,080 
74,290 
310,583 
62,415 
1.204 
89,206 
2,  360, 634 
244,608 
2, 467.  233 
6.515 
117,800 
169.  065 
49.036 


20,770 

4.553 

17,685 

5.555 

126 

10.977 

290,896 

35. 026 

251,369 

428 

10. 573 

10.925 

5.953 


6,739 


95,272 


32,298 

9,385 

310, 823 

703, 831 

701, 438 

187,  526 

482,089 

3, 333, 700 

3,  419.  739 

2, 087, 257 

89,991 

138,996 

1, 340, 836 

6,  385, 588 

575,289 

366, 912 

117, 810 

241,466 

292,405 

254.693 

36, 633 

47, 130 

198,585 

422, 770 


29,674 

226,  200 

11.353 

180,  8C4 

244.858 

70,784 

114.019 

177, 792 

30,360 

135, 270 

63.756 

27,720 

20. 808 

25,806 

8,150 


2,931 


States  and  Territories. 


Potatoes. 


Bushels. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . 
Ilhode  Island  . . . 

Connecticut 

New  Yt>rk 

New  Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

North  Carolina  . 
South  Carolina.. 
Georgia 

'lorida 

Llabama 

Vf  ississippi 

Louiaiaiia 


8,219,296 

3,  4H9,  285 
4, 708,  550 

4,  522,  080 
84.-),  185 

3,  025,  700 
38,  472,  768 

4.  275,  857 
16,  ia5, 440 

292, 810 

1,  656, 564 

2, 443,  428 

1,312.935 

179, 100 

565,  348 

159,  808 

587,  598 

518,  049 

419,  625 


Acres. 


Value. 


70,  aio 

31, 435 

42.  805 

37,684 

6,  085 

no,  257 

400,  758 

44,  OSl 

202,318 

4,183 

21. 238 

35,  412 

20, 199 

3,  582 

9,208 

1,816 

8,  903 

8, 223 

5,  905 


$3,  945, 262 

1,500,393 

1,977,591 

2,  532,  365 

507,111 

1,921.621 

15.  OtJ4.  .•!80 

2,351,721 

7,  283, 448 

137.  621 

745.454 

1, 4(;6,  057 

892, 796 

152,235 

486,199 

143, 827 

528.  838 

440,  342 

359, 700 


Hay. 


Tons. 


5,357 
32, 451 

1,213 
21.891 
32,834 

8, 158 
10,672 

32, 171 : 

5.772 
17,014 
5.728 
2,999 
2, 029 
1, 161 
510 


553 


29, 420. 123  I    7, 668, 954  ,        857, 349  i     ( 


1, 214. 033 

597, 499 

1, 148, 100 

766,885 

81,708 

625, 856 

6, 053, 833 

610.751 

3, 286, 286 

56,613 

343,626 

335,894 

96,434 

3,050 

18,700 

283 

14,  712 

13,643 

41.200 


t 


1, 083. 958  I 
603,534  I 
9VA,  790 
023. 4S4 
71.050 
568. 960 
4.962.158 
508,939 
2,738,572 
49, 142 
286. 355 
284,656 
83,856 
3,050 
15,583 
230 
11,317 
10,106 
30,525  I 


$1 


: 


REPORT  OF  THE  STATISTICIAN.  437 

f^eaeA  State,  fhoviiig  the prodaet,  tlie  area,  ond  the  value,  fe.—ContiaaeA. 


PotatoM. 

H.y. 

BlUtK^lfl. 

Acr». 

Yalne. 

Tm^ 

Acres. 

Valiif. 

S,4U4'd47 
2.!M,Ma 

III 

.    •i.m'.i2o 

iSS 

Ml,  1-JO 

1,  IBS,  Mil 
27n.37S 

101,  aw 

11,215 
:iK;i.iO 

■1 

iinloea 
ss.ami 

i:i4,«« 
Tiw 

■S;f„' 

12,285 

5i 

1,015 

^443,810 

1.  ok!  998 
l,«S4,5aO 
l.B10,»8 

4:  Ml  Ml 

4!ST2|238 

ilMsiaii 

1.6-fl,fi,W. 

is 
ii 
si 

71.  OKI 

■5^ 

244.  M3 

S:SJ! 

aisHSSS 
JgS 

1, 100,  031 
fi.in5.0IH) 
1.123.001 
i;B07,045 

^487 
114;b05 

»i 

110,  e64 

13,8110 
174.720 
2S2;4S0 

21,4IiO 

:ua.o<LH 

2.300: 244 
l,2«l,«l!l 

1, 1122.  IM 

{SB 

81,180 
12:  MO 
418,000 

riS.4w 

82.220 
124: 8I» 
^^ 

— 

2,4481430 

::::;:::;:::::: 

30,508.240 

ia,49B,oet 

15,  851,  05M 

m:«i7:9m 

a,  MO,  13T 

10. 031,  aw 

■!;SS 

4.018.028 
1.7  IS,  70S 

■■RfS! 

;:: ~: 

1,101,W2 



;!U«,1H,JM 

'"- 

87,849,  Ml 

4(1,  8S4, 1103 

35,615,048 

383,834,451 

:,.„«,.. 

Tobacco. 

Cotton. 

.•o„„d.. 

Acme. 

'"- 

Bali* 

Acr.... 

Vriu». 

145,  BT8 

107 

tlS.0J7 

4,  WW,  278 

2,814 

.153, 0.'^pJ 

n,s:B,KL'4 

(1.143 

5,440 

liniliHJ 

»i.itK.(W., 

*"";!i.";i7u.jn3 

»<,BTO 

■ill.WW 

ia>.  BlKi 

4,338.0.-.2 

'isM 

■.i,im.>/:7 

'il,  500 

iKi],3na 

4D0,!IJU 
310,  TIM 

2,872.748 

if 
..11 

i^-::::::::::: 

t7S^2.Sa 

2i:5«B:goo 
5SiJ?:SSS 

13,380,100 

■^ 

./'^"^ 

ri5,'7M 

14,711,0*7 
2,aik^60S 

•iS 

12,750 

83,1,343 
2-'H,4a7 
631,  «2I 

" 

15,400 

g»S,000 

M,™ 

70.  aa 

1,470.000 

2;;«a 

s.2un 

425,000 

IM  ,JB 

411, 1  j-|,  311-2 

5,700,000 

I8,777.»8S 

»30,6B4.75D 
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TahU  »fco«rii.j  file  nrrragegietd  ,.e.-  arre  »>td  tlx  j^itrti  per  bMtkt/,  pMti, . 
proitucU  for  the  pear  l&s-t- 


FMlIUTlviUl3ft 

IMftwnn 

Marjlud 

ViTtfBla 

KaRhClroIfiw.. 

StHiUiCuoUiw... 

g^_» 

Abbanu 

MlHlMlppl 


Ohio 


UlsMuri.... 


ii  II 


tl   «0         ni.5  I 


00       17.4          m:  S. 

s  s;    2 1 

S  KSi    Si£ 

1.435 
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f  the  aeeKdHf^  yield  per  acre  aud  the  price  per  bushel,  pound,  or  ton,  of  far/n 
products  Jor  the  i/ear  lb83— Continued. 


eiTi. 


Buckwheat. 


BuHh 


Price 


Potatoes. 


Bush* 


Price 


.^5 

7.0 

9.4 

8.3 

7.5 

8. 

6. 

5. 

5. 

8. 


.7 
,8 
,  5 
,3 
.0 


11.1 

9.2 

10.3 

22.  2 

loio 


$0  72 

80 
90 
90 
8G 
90 
89 
75 
73 
80 

^  " 

84 
80 
90 
90 


5.3 


90 


06 
63 
75 
60 
02 
6,3 
87 
80 
99 
83 
<H) 
9J 
92 
100 
98 
80 
80 
82 
81 
80 
95 
85 
52 
103 
102 
105 
70 
104 

no 

100 


8.9  ' 


82 


91 


90 

85 

80 

90 

72 

43 

47 

43 

40 

41 

33 

36  , 

.^3 

27 

28 

40 

52 

30  , 

60  ' 

70 

75 

05 

80 

30 

72 

70 

00 

72 

55 

68 


42 


Hay. 

Tobacco. 

Cotton. 

Tons. 

Price 
per 

Pounds. 

Price 

per 

pound. 

Gro.s8 

pounds 

per  acre. 

120 
192 
252 
187 
218 
191 

Price 

per 

pound. 

1.30 

$14  25 
14  00 
13  25 
10  60 
10  75 
10  00 

8  40 

9  75 
9  50 
9  30 
8  50 
7  25 

7  00 
4  50 
4  50 
6  50 
3  75 
3  50 

12  50 

12  75 

13  25 
13  50 
13  00 

3  75 

8  00 

10  50  1 

11  00 
3  60 

13  00 
13  00 

Cents. 

9.0 

1.35 

9.1 

1.35 

9  2 

1.38 

8.0 

1.40 
1.30 
1  20 

478 
710 
475 
743 
932 

8.7 
6.0 
10.5 
8.0 
8.0 

8.8 
8.7 

1.30 

1.40 

1.  38 

1.40 

714 
556 
450 

7.5 

8.0 

11.0 

1.45 

1  1.40 

'  1.35 

1.30 

• 

1.25 

684 

■ 

•   415 

&5 
12.5 

1 

1.40 

' 

1.  ,50 

1.50 

1.  .55 

1.  55 

1.40 

.85 

1.40 

,» 

1.30 

1.20 

1.20 

1.40 

1.50 

1.30 

i 

% 

. 

1.32 

8  19 

707 

0.0 

165 

9.0 

owing  the  average  cash  value  per  acre  of  farm  products  fm*  the  year  1883. 


•itories. 

Coru. 

$28  70 
29  :^'l 
24  49 
28  00 
27  20 
24  :'.o 

IG  79 

18  -JO 

18  09 

9  00 

11  08 
8  4o 

7  47 
5  81 
5  s;{ 

0  97 
•7  30 

8  50 

9  37 
10  5.) 

9  27 

8  80 

12  88 

10  08 
12  27 

"12  22 

11  07 
10  00 
10  08 

8. 94 
7  78 

9  02 

Whe.it. 

$19  88 
21  80 

20  34  1 
24  21 

21  42 
19  75  , 
11  AW 
14  74 
14  2G 

11  43 

12  83 
9  45 

r.  9u 
r,  7G 

G  12 

"".V98' 
G  00 

8  .50 
G  28 
5  15 

10  80 
7  31 

9  90 

13  44 
9  KK 
9  L'O 

10  82 

10  \{) 

'.1  oi 

b  ^9 

Rye. 

$11  87 
8  4G 

12  42 

13  04 

9 ,54 ; 

11  97 

8  OG 
7  57 
7  07 
4  74 
7  01 

4  80 

5  00 
5  12 
G  20 
G  37 
G  48 

7  80 
S  50 

12  07 

5  79 
.3  87 

6  45 
5  30 
5  40 
G  14 
G  43 

8  48 

7  00 
7  40 
5  IJ 
G  IG 

Oats. 

Barley. 

Buck- 
wheat. 

$9  18 
10  11 

10  91 
8  96 
8  16 
6  64 
6  97 

6  30 
8  33 

11  40 
8  88 

7  80 
6  15 

Potatoes. 

Tobacco. 

Hay. 

$14  17 

10  ::g 
15  22 
15  34 
14  59 
14  21 

12  ,52 

13  04 
12  24 

9  56 
7  88 
4  70 

4  44 
G  17 

5  04 
7  74 
G  04 

6  90 
9  03 

11  03 

7  20 
4  52 

6  24 
G  03 

11  80 

12  11 
9  50 
9  75 
9  42 
9  27 

8  87 

7  17 

$18  40 

16  52 
19  10 
19  60 
21  K\ 

17  17 

18  15 
12  84 
15  33 

"i9  so" 

12  32 
8  08 

13  41 
13  80 

$55  68 
47  73 
46  20 
67  20 
72  60 

53  00 
37  44 
.53  35 
.36  00 

32  90 
.35  10 

41  40 
44  20 

42  ,50 
,52  46 
7!»  20 
,59  40 
.53  55 
60  00 

54  00 
44  64 
27  09 
40  89 
34  40 
39  60 
34  03 

29  70 

33  12 

30  36 
27  00 

1    27  44 
1    34  40 

$11  76 

10  04 

11  42 

e 

$177  36 

189  43 

20  17 
18  98 

1.58  73 
216  72 

16  83 
12  81 
16  50 

150  93 

12  54 
14  95 

50  55 
41  76 
60  52 

15  84 
13  81 

12  39 

13  00 

16  20 

16  00 

10  60 

18  52 

18  90 

"*i2'75" 

17  89 

14  63 

"  *4i  61 
42  57 
49  92 
63  03 
74  57 

15  05 

»••••••• 

10  37 

10  72 
15  25 

12  00 

13  G5 

11  88 
11  05 
13  25 

10  7G 
9  85 

11  15 

3  96 

5  60 
8  46 
7  47 

6  45 

7  83 
G  05 

4  12 
3  87 
6  40 

8  32 

13  00 
10  08 

12  68 

13  30 
12  KJ 

.53  56 
44  45 
49  .55 

12  41 

10  51 

9  80 

1    0  08 

• 

1*  'Mis' 

5  85 
8  \% 
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Table  showing  the  average  cash  value  per  acre  of  farm  prodnets  for  ike  jfetnr  l^BJ-OoBf 


States  and  Territories. 

1 

Com. 

Wheat. 

Kye. 

Oats. 

_  _ 

$8  27 
8  00 

14  00 
13  04 
17  34 

17  58 

15  50 
12  01 
21  32 
21  81 
10  20 
12  04 
21  83 

18  00 

Barley. 

Buck- 
.  wheat. 

1 

1                 1 
Potatoes.  TobscQo. 

1 
1 

H» 

$9  54 
8  04 

20  82 
17  02 

0  00 

21  25 

17  20 
8  10 

18  00 
18  00 
10  00 
18  48 
20  70 

$13  05 

10  85 

13  00 

14  85 
20  13 
20  10 

14  70 

11  52 
13  77 

15  00 
15  75 
17  48 
15  89 

$6  20 
5  60 
0  05 

12  32 

"13*02' 

"11*03' 
11  70 

""8'24* 
14  04 

$7  40 

8  18 

10  21 

17  48 
16  48 
10  42 
13  05 

0  40 
21  80 

18  83 
10  32 
16  41 
20  CO 

$7  73 

8  24 

10  f» 

14  40 

"*4'77' 


1 
$41  OU    I 

r  IS 

NebTaska 

L'4  00 
tX  01) 

71  25 
To  25 
41  60 

f    5 

California 

\f 

Orecon 

U 

Nevada  ............... 

ft 

Colorado  .............. 

11 

Arizona. .•••.......... 

11 

Dakota' 

:u.  9u   f  "■•'«;  "i 

Idaho  

73  44 

73  50 
70  00  i 

74  88 
60  SO 

68  00 

t( 

Montana  ......  ....... 

i: 

New  Mexico.. -. 

j: 

Utah 

WashinKton 

1! 

Wyoming 

14  00 

11 

Indian  Territory ...... 

,,,... 1... 

United  States 

"**0  03       10  56 

7  02 

927 

12  38 

7  30 

38  37  :       03  34      11 

1 

1 

*  All  other  States  and  Territories. 

d  general  summary,  showing  the  estimated  quantitieSf  number  of  aereSf  and  aggt'egntcrt 

of  principal  crops  of  the  farm  in  1883. 


Products. 


Qnantity  pro-  :    Nnroberof 


!    ~    dnced.' 


acres. 


YaliP. 


Com bushels. 

WTieat— do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 


Total. 


1, 551, 060, 

421, 080. 

28,058, 

571. 302, 

50, 130, 

7,008, 

208,104, 


805 
160 
5R3 
400 
007 
054 
425 


68,301,889 
36,455,.'i9» 

2.314.7.54 
20, 324, 002 

2,370,000 
857,340 

2.280,275 


>        U 

m 
21,.- 

87,MI 


2,837,483,514  132,022,831  :     l,38&n: 


Tobacco pounds..: 

Hay touH..! 

Cotton bales..' 


451,545,041 

46, 864, 000 

5.700,600 


638.730 
85,51^048 
16,777.033 


40,43: 
381,  »< 
250. » 


Grand  total 


I 


Table  showing  the  estimated  average  yield  and  ca/th  value  pet  acre,  and  jnice  per  !»■' 

pound,  or  ton,  of  farm  products  for  the  year  18rj3. 


Products. 


Indian  com. bushels.. 

Wheat do — 

Rye do...< 

Oats do.... 

Barley do.... 


Avj'rape 

Average 

Average 

yield  per,  price  per 

value  per 

acre. 

bushel. 

acre.    - 

22.7 

$0  42. 0 

$0  0:1 

11.0 

91.  0 

10  .'VO 

12.1 

r»8.0 

7  02 

28.1 

33.0 

0  27 

21.1 

58.7 

12  38 

I'roductrt. 


I 
Avoraice  Aveiage  At* 
yield  per,  price  per  t«1» 
acre.        bushoL  •  si 


I  ■-• 


Buckwheat,  bushels. 

I'otatoes do.... 

'I'obacco . . .  pounds . . 

Hay tons.. 

Cot  ton Itales . . 


R.9 
01.0 
707.0 
1.32 
.34 


$0  82 

42 

9 

8  10 

14  96 


FAEM  ANIMALS. 


NUMBERS. 


The  largest  increase  of  numbers  during  tbe  past  year  Las  be 
stock  cattle.    In  the  South  there  has  been  a  slight  decrease.  cauE 
the  movement  to  Texas  and  the  Indian  Temtory,  to  swell  the  nun 
driven  to  the  plains  and  mountains,  which  have  become  the  gr 
ure  lands  of  the  United  States. 
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rof  cows  is  steadily  increasing  with  increase  of  popalation, 

i:      in  the  more  rapidly  growing  Western  States. 

increase  in  horses  has  been  large,  and  not  confined  to  any  sec- 

inough  largest  beyond  the  Mississippi,  in  the  newer  States  and  in 

B.'i^erritories  beyond.    A  slight  enlargement  of  the  number  of  moles 

Icated. 

numbers  of  sheep  have  sliglitly  decreased  in  the  older  States,  in 

hy  with  the  tendency  to  decline  in  values  of  sheep  and  wool ; 

me  deficiency  has  been  made  up  by  some  enlargement  of  Hocks  in 

'territories. 

^      aggregate  numbers  of  each  class  of  stock  are  thus  compared  with 

of  the  previous  return : 


stock. 

1883. 

1884. 

IncreMc. 

■M 

10, 838,  111 
1, 871, 079 
13, 125,  685 
28, 046, 077 
49,237,291 
43, 270, 086 

11, 169, 683 
1, 914, 126 
13, 501, 206 
29, 046, 101 
50,626,626 
44, 200, 893 

331,872 

48,747 

369,521 

IM 

idioows 

Band  other  cattle 

1,000,024 

1,389,335 

930.807 

BP... 

Be... 

Che  drain  of  cattle  from  Texas  to  supply  the  West  Indies  trade,  tbe 

iv      its  to  New  Orleans  and  other  points  by  rail  and  steamer,  and 

anves  north  through  the  Indian  Territory,  have  taken  all  the  annual 

e,  and  caused  a  slight  reduction  in  the  number  remaining  in  the 

,  if  the  returns  accurately  represent  the  numbers. 

movement  westward  from  the  other  Gulf  States  may  have  been 

lated  by  the  drought  prevailing  in  that  section.    Many  correspond- 

yji  this  as  a  cause  of  reduction  of  numbers  by  sales  and  drives 

■"        Texas. 

Lue  the  movement  of  cattle  from  Georgia,  Alabama,  and  Missis- 
is  mainly  to  Texas,  there  is  also  a  simUar  movement  within  that 
aie  towards  the  cheaper  land  along  its  western  borders,  as  well  as  the 
1  movement  across  its  northern  boundary  to  the  pastui'e  lands  of 
>w  Mexico,  Colorado,  Kansas,  and  other  grazing  States  and  Terri- 
ries.    In  Austin  County,  Texas,  a  decrease  in  the  number  of  cattle  is 
|H)rted  as  the  result  of  heavy  losses  last  winter;  while  a  report  from 
ixar  County,  in  the  same  State,  mentions  the  severity  of  the  present 
titer  as  a  cause  of  suffering,  the  stock  being  already  considerably  re- 
in condition.     In  Williamson  County:  "Decrease  is  due  to  large 
ers  being  driven  further  west,  to  better  range.''    In  Callahan 
y:  "Decrease  is  caused  by  removal  of  many  to  range  further 
the  moving  made  necessary  by  the  largely  increased  settlement.'' 
•rda:  "Decrease  is  due  to  large  sales  for  Kansas  drives." 
M    Jier  movement  of  neat  stock  westward  is  that  of  calves  from  the 
valley,  and  from  more  eastern  States.     From  Shelby  County, 
r,  come  reports  of  "  large  numbers  of  young  cattle  shipped  to 
^esi-."    Michigan  reports  indicate  a  decrease  from  sale  of  fat  cat- 
movement  of  younger  stock,  on  account  of  the  failure  of  the  com 
Portions  of  Minnesota  report  the  same  cause  of  decrease. 

)  has  been  the  competition  for  stock  by  the  great  cattle  syn- 

the  mountains,  formed  by  a  combination  of  Eastern  and 

ital,  that  the  movement  towards  the  great  district  cov- 

Mexico,  Colorado,  Wyoming,  Montana,  and  other  Terri- 

m  general,  drawing  stock,  young  or  old,  or  all  ages  indis- 

irom  all  sections  of  the  East  and  from  the  Pacific  coast. 
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J  own  and  Missouri,  States  not  yet  fully  occui>ied,  Lave  fura 
emits  for  this  niount^iin  iirniy  of  oceupatioii.    The  eorn 
Holt  County,  Missouri,  re])orts  that  '*hirgo  numbers  are  ( 
braska  for  ranch  stoek."    The  report  from  Iowa  County,  lowa 
that  *'a  g:reat  many  young  eattie  have  been  sent  to  Nebrask 
fewer  are  fed  than  usual/' 

It  is  gratifying  to  observe  that  in  the  Southern  Stj)tes  there 
usual  interest  in  stock  improvement,  and  many  reports  are  made 
introduction  of  Short-horns  and  Herefords  for  beef,  and  Holsteii 
Jerseys  for  milk. 

There  is  evidently  abroad  in  the  land  a  desire  for  better  bre 
better  nietiiods  of  feeding  and  treatment,  more  general,  probably 
at  any  previous  period.    As  prices  advance,  and  the  difference  ii 
value  between  scrubs  and  animals  that  honor  their  pedigrees  be 
more  generally  apparent,  better  blood  and  feetl  will  be  more 
ciated,  and  greater  care  given  to  cattle.    And  as  prices  advanc 
margins  for  protU  are  closer,  the  economies  of  feeding  will  be  m< 
quired  into,  scientitic  aids  invoked,  and  some  effort  made  towan 
ing  the  one  hundred  million  dollars,  more  or  less,  unnecessarily 
feed  consumed  "for  fuel,"  on  account  of  exposure  to  wet  an 
avoidable  by  provision  of  shelter  and  suitable  warmth  for  faj 
animals,    (^orn  and  hay  are  the  most  expensive  materials  for 
that  (jan  be  used  in  the  protection  of  fattening  cattle. 

VALUES. 

There  has  been  an  increase  in  the  values  of  horses,  mules,  i 
kinds  of  eattie,  with  a  considerable  decline  in  the  prices  of  swii 
a  snmll  falling  olf  in  the  values  of  sheep.  The  comparison  of  a 
Vcilues  with  those  of  last  year  is  as  follows : 


Stoik. 


1883. 


Horses .• i  $70  M 

MiilfM 70  4S 

MilrhcowM I    30  21 

Oxen  iitKi  other  cattle I    21  80 

Sljo«p I      2  53 

SwiiiM I      6  75 

I 

In  the  ease  of  swine  prices  are  always  flnctnaling  from  various < 
the  principal  being  the  u])S  and  downs  in  com  valnes.  Theh< 
sjimption  rules  tiie  ])ri(*e  of  com,  which,  therefore,  varies  with  n 
duct  uunle;  and  stock  hogs  and  pork  products  s^'mpathize  witl 
tln(*tr.ations.  It  sometimes  happens,as  in  some  places  this  seaso 
the  ahnndance  of  corn  which  must  be  consumed  at  once  has  inc 
prices  of  stock  liopjs  above  the  probable  relative  valueof  the  hog 
ready  for  market,  hecause  of  their  comparative  scarcity. 

The  corn  failure  of  18S1  nuule  pork  very  high  in  1882,Vhile  the 
harvest  of  that  year  has  had  some  effect  in  reducing  the  valueof 
\'(iy  low  rates i'or  swine  or  hog  products  cannot  be  expected wl 
corn  supiily  is  below  an  average,  as  it  has  been  since  1881.  The 
lion  in  exportation  of  corn,  by  reason  of  the  high  price,  canii 
much  to  the  home  supply ;  and  the  loss  in  exportation  of  pork  pr 
both  from  high  prices  and  hostile  foreign  legislation,  is  not  a  sn 
la<*tor  to  make  pork  as  cheap  as  in  the  era  of  surplus  corn  ]»roi; 

The  effect  of  the  reduction  of  the  tariff  on  wool  is  ivferred 
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f  throngliout  the  {iniiiiu^  ]iiirtions  of  tliei  oiintry,  nnil  it  is  a 
diBCoaraKemeutiii:-"'  i.  ,i-  i  1  In  theotlieiimstoral  Jistriots. 
plaeea  the  leeliiij;  iscounisoment  Las  sot  been  permitted 
lAtbe  ptiaee  (»f  -a  \-  l;iiigbter  for  pelts  and  tallow. 

If  has  prevailed  tlj:ii  innii  ;  ,  ■iillu  legislation, or  otlier  causes, 
ay  roily,  wliieli  liiis  exeniwd  ii  conservative  influence  towanls 
[  flocks  a  little  longer.  A  small  furtber  decline  might  precipi- 
gastruus  panic  among  wool-growers.  In  some  places  there  bus 
lispersion  of  Hochs.  In  Walwortb  Oonnty,  Wisconsin,  sbecp 
D  sold  by  tUunsands.  S(att>nieiits  of  dt^crease  from  this  caase 
m  the  extreme  West,  from  Iowa  and  Missouri,  as  well  as  from 
teni  States. 

18  parts  of  Tcsas,  the  low  pri«:«  of  wool,  as  a  cause  of  disconr- 
,  is  supplemented  by  the  rising  value  of  land. 
)«es  by  dogs  are  an  ever  present  and  almost  universal  vanse  of 
t. 

■imj  the  t'limalcil  numbers  of  animali  on  farmt,  total  veliie  of  moft  JKnrf,  anrf 
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Bh«l.. 

Hogs. 

yumber. 
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T.lnB. 
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5  67 

:»a,  301,180 

CONDITION,  DISEASES,  AHD  LOSSES. 

;altli  and  condition  of  farm  aaiinals  during  the  antnmn  of 
have  ooinimred  favorably  witli  former  years.  Horses  are  best 
,  being  most  valuable  and  necessary  for  daily  use  in  tbe  work 
u.  IHseases  are  usually  fewer  and  less  fatal  than  in  the  case 
and  swine.  The  dis«-ase  known  as  piukeye  has  prevailed  more 
jly  than  anyother,  with  eoinparatively  small  mortality.  Lnng 
loccasionnlly  reported.  (Ihiuders  and  other  infections  diseases 
Q  so  carefnlly  gnnnled  ajtuiust  that  tlieir  occurrence  has  been 
It 

•ports  conc-eriiiuy:  cattle  are  generally  favor.ible,  though  the 

ises  from  exposure  and  lack  of  provision  of  feed  in  inclement 

have  been  i-epoited  from  the  South  and  distant  West.    In  New 

and  the  iliildle  .States,  where  care  and  protection  were  nui- 

lere  has  been  littli'  sufloriii};  or  loss.    There  is  more  complaint 

■om  neglect  and  scarcity  in  Virginia  and  the  Carolinas,  inten- 

excess  of  rahifali,  wliicli  increased  the  discomfort  and  loss.    In 

t  latitudes  there  had  been  drought  and  short  pasturage  in  the 

and  scanty  wint«-  ieed  was  the  rule  over  these  drj'  areas,  with 

ae  and  loss  of  cattlo  necessarily  resulting.    In  Winston 

ippi,  it  was  said  that  "not  less  than  2,000  died  from 

pasturage."    In  Texas  c«nipamtively  favorable  returns 

■:     ugli  sotiic  (counties  had  been  parched  by  drought. 

^kausas  there  were  kisses  of  cattle  by  oveiiows  of 
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The  condition  of  cattle  on  the  plains  and  in  the  western 
valleys  was  generally  reported  good.    There  was  probably? 
in  southern  latitudes  than  in  the  more  northern  pastare  gi 
the  Indian  Territory  losses  from  laok  of  pasturage  and  winter  e. 
were  severe;  30,000  head,  in  the  Cherokee  territory  alone,  as  u 
mated,  fell  victims  during  the  season. 


LOSSES  OF  CATTLE. 


The  estimated  losses  of  cattle  from  diseases  of  all  kinds,  ste 
weather,  theft,  or  other  causes,  are  given  in  the  following  table: 


states  and  Tenitories. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts  .. 
Khodo  Island.... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania — 

Delaware 

Maryland 

Virginia 

North  Carolina.. 
South  Carolina.. 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 


Arkansas 

Tennessee 

West  Virginia. 

Kentucky  

Ohio 


Michigan., 
ludiuua  ... 
Illinois  .... 
Wisconsin. 
Minnesota. 
Towa 


Missouri 

Kansas 

Nebraska 

(^uliforiiia 

Oregon 

Nevada  

("olonulo ■ 

Ailznim 

Dakota 

IcIhIk) 

Montana 

Ni'w  ]^Iexi«'«> 

Utah 

AVa8hiiigt<»n 

Wyominj; 

InJlian  Ti-nitorv 


Milch  cows, 

oxen,  and  other 

cattle. 


LOSSM. 


351, 014 
236,941 
418,250 
268, 619 
35,309 
234,446 

234,513 

1,760,435 

54,367 

204,843 

682,173 

653,847 

354,643 

951,850 

606,064 

750,768 

695,328 

425, 055 

4,945.201 

678,628 

779,826 

450,807 

803.608 

1.799,816 

895,870 

1, 356, 148 

2,343,328 

1,218,477 

770.948 

3,040,887 

2, 009, 647 

1,922.138 

1, 624, 044 

830. 208 

001, 216 

234,389 

815,  674 

216,057 

346,  537 

220,  612 

686,8;{0 

707, 305 

170,653 

L»76,  008 

iM)l,  5:13 

52U.  000 


Percent 


2 
2 
2 
2 

2 
8 
2 
8 

4 

3 

4 

7 

6 

7 

8 

7 

8 

9 

6 

5 

5 

3 

3 

2 

3 

3 

3 

3 

3 

4 

0 
•> 

4 
7 

4 
4 
3 
6 
4 
4 
4 
5 
7 
4 
4 
6 


Total., 


42. 547, 307 


4w8 


Nob 


These  animals  are  mainly  lost  by  expoanre  to  winter  weather  i 
tlian  by  disease,  niid  losses  are  most  mnnerous  in  the  regions  of 
winttM'  weather  ami  in  the  pnstoral  or  rancth  belt.  They  are,  thei 
of  lower  value  tlmii  the  averji.ixe,  an<l  the  heaviest  losses  are  in  n 
of  lowest  vnliiat  ion.  At  two-thirds  the  average  value  of  cattte 
uaiy  last,  the  loss  would  exceed  $30,000,000, 


KBPOET  OF  THE  STATISTICIAN. 
FESCENTA6E  OP   HIGH-GRADE  CATTLE. 

WlowiDg  table  jjives  the  total  iiiuTtljer  of  cattle,  wifli  tl 
>eroeuta^e  of  liiglt  grRcles,  or  cattle  of  more  tlian  oue-lia) 
f  all  breeds  ol  liioroiiglilireda.  It  is  not  atj^iiiiiei  to  b" 
orrect;  it  may  be  difticult  to  obtaiti  exact  inoiiorliouH  b 
es.  It  is,  however,  a  (aireousideratiou  of  tli«  eslimates 
leiitu,  iiiiiile  liir  eacli  («)uiitj-  respectively,  auil  is  cotitlei 
red  tlie  ivsult  of  tlio  deliberate  judguietit  of  a  body  of  pr 
npou  tliitt  iiDiMi-taut  question : 


i,7«,:ii!> 
st.sn 


1,JM,1«4  ' 


IMPROTEMENT  BY   nREEDIKO. 

made  to  indicate,  rouglil.v  at  least,  tbo  value  of  t 

oady  attiiinod   by  tlie    ii  lodrictlon  of  Knropean 

'688  of  tlie  ex])eriiitent  wliicli  is  now  in  full  tide 

of  roiirse  it  is  dilliciilt,  and  a  close  npin-oxii 

iblo  iit  im'sent,  Init  the  views  of  our  practit.'al  i 

Udated,  may  be  presumed  to  come  ueor  to  the 
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At  least  tUey  are  entitled  to  conaideratton  and  fidr  criticuHnt,  with 
coufidetit  expectation  of  deriving  some  aid  in  the  inveBtigadmi 
important  a  sahject  as  the  vahte  of  the  improvemeDt  made  abei     q 
tlie  breeders  of  the  United  States,  which  may  prore  an  ino     n  t 
future  effort. 

The  present  vahie  of  cattle  is  taken  aa  estimated  in  Jannui 
which  includes  two  elements,  viz,  the  original  ralue  of  the  un 
stock,  and  the  i>ercentage  of  improvement  added  by  hreedinp.   . 
in  Maine,  the  original  value  may  be  represented  by  100,  Urn         n 
meut  by  35,  so  that  the  present  valne  is  135  per  cent,  of  the  im 
value. 

The  average  valne  of  the  Improvement  thronghont  theTTnitedl 
is  also  35 ;  therefore,  of  the  present  valne  of  cattle,  $1,10S, 715,10a 
unimproved  valuation  would  be  9819,263,789,  and  the  valne  of 
provement  S287,451,!I16— added  to  the  value  of  our  cattle  by  ii 
of  sujterior  blood  dnrin;;  many  years  of  jodJcious  and  sddntificp 
of  enterijrisiug  breedera. 
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SIMM  ud  TemuriM. 
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Id  be  noderstood,  in  cxamiDation  of  these  flgorea,  tfaat  the 
nimproved  stock  of  different  eectioiis  were  very  unlike.  In 
rn  and  Middle  Statea  they  were  derived  mainly  from  England 
nd.  In  the  AtlaDtic  States  of  the  Soath  £rom  virions  part« 
.  lihe  Florida  cattle  are  of  Spanish  origin ;  those  of  Texas, 
ico,  derived  remotely  from  Spain.  There  is  a  vast  difference 
he  English  and  Spanish  stock,  an  immense  distance  between 
om  and  the  short-horn  type.  Hence  a  given  per  cent,  of  im- 
t  <loes  not  mean  the  same  in  Texas  as  in  Illinois.  It  repre- 
advanee  made  upon  the  original  standard. 


STOCK  DISTRIBUTION. 

jal  movement  in  American  stock  distribution  may  properly  be 
the  annual  Texas  drives,  by  which  the  surplus  of  overflowing 
■ds  is  sent  to  the  Northern  plains  and  the  mountains  of  Col- 
Wyoming  for  development  of  yearlings  and  two-year-olds  and 
ag  of  older  cattle.  In  1866  a  drive  that  would  be  deemed 
MJtable  ip  numbers  occurred.  In  two  years  following  few  cat- 
riven,  owing  to  the  opposition,  sometimes  amounting  to  re- 
•ms,  of  the  settlers  of  Northwestern  Missouri  and  Eastern 
'hich  was  excited  by  heavy  losses  of  native  stock  from  the 
lown  as  the  Texas  cattle  fever.  The  numiwrs  annaally  driven 
I  according  to  the  record  of  the  Kansas  City  Board  of  Trade, 
as  follows  1 


AmoDDt.'               Tear. 

A»o.nt 

Year. 

Amoant. 

15!!! 
a:!?! 

1S7!.. 

li 

lerg. 
1880 ; 

JS7.M7 

IM.789 

im'" 

im: 

— 

w;I!SS 

of  stock  at  Kansas  City  has  been  a  marveloDS  growth, 

4,200  oittlo  in  1868,  4,4^  in  1869,  and  21,000  in  1870, 

seen  rapid,  rising  t«  460,598  in  1883.    The  movement 

eqoally  rapid.    There  has  also  been  a  constant  in- 
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creiiHeiii  tlio  moveiiieiit  ot'sbeep,  tbougb  Jess  iuvolume.    Thereceipli 
uuil  sLiiiDiunls  iin^  thus  i-ecuntetl : 

ICnIin:  mariKcat  of  lire  »(0Cjt. 


.«ivc<L 

I 

BUnA 

lli.pi. 

Sbo,.,., 

Hi«i. 

a** 

Xi 

^^ 

^u)t8 

1 

igS 

"■' "" 

The  last  year's  movement  of  Iioreea  and  mules  amooated  to  l* 
Of  tbe  total  iiuniber  of  4G0,T80  cattie  received  iti  1883, 171     [ 
via  the  Ateliison,  Toi)ekaaiid  Saata  F6  BailroiMt.    TheMiBSonnj 
Bailroad  bronght  tbe   largest  number  of  boj^,  419,354  of 
1,379,401.  ■  Tbe  larger  shipments  of  cattle  were  by  the  Huut 
Saint  Joseph  and  the  Cbicngo  aud  Alton  roads.    The  reoeipts  n 
year  irere  brought  by  the  toUowing  rentes : 


EouW. 

Ckttle. 

HOB^ 

8h«p. 

takL 

ss? 

AS!- 

as 
aa 

4,B3> 

i«!m 

17,ffl 

im 

m 

Wibuli,  Saint  Lonix  BU.f  pBCiflo  Kallnud 

Si 

KiiDiuia  City.  L«kveuwoitli  and  Sontlicrn  SaniM 

Kn^:\ii:  Fort  s^«  aud  Qnif  aiiiroid" ': : :'.:'.:'.'. 

KuiHia  City.  »aiut  JoMph  BDd  Council  BlulTi  RtkU- 

s 

Altl.i«n,Tu»kB«ndSaBUF4Kallro»d 

(.■hlc«B0M.lXltonK»i1it.«,l 

UriTBn  iu  jarda «... 

Md^TtO 

i,»%4ai 

imw 

CniaAGO  MOTlUffENT. 
Twenty  ycirs  ago  tbo  i-eceipts  of  cattle  at  Chicago  were  about  > 
third  of  a  uillion  auiiuully.    Id  1876  the  aggregate  exceeded  a 
aud  it  bas  now  become  nearly  two  millions.    Sheep  are  dietrimiKu « 
smaller  uumbui^.     The  sources  of  »upp]y  are  inditiated  by  the 
that  bring  them  in,  as  shown  by  the  tbllowiug  tuble: 

KECEIPTS. 


no*recHT«i. 

CitM. 

•* 

11 
■SIS 

iisSsSSS^:-E;E;;;E;;;;;;;;;E;;;;::;; 

W»ba«f.' Saint LouituHlpMlilolUllway    

toulafUie,  New  Albeny  and  CblcuRO  Bailroad 
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KECEIPTiy-CouiinueU. 


How  reci'ived. 


Central  Kailroad ^. . . 

re  imd  Micliij;au  Soutbem  lUilwnv  . . 
h,  Fint  Wayuo  nntl  Chionso  Kail  way 
Mut  L<miH  and  Pit  tabu  i->!h  Hailw.ny  . 

nnd  Ohio  Railroad 

nd  Grand  Trunk  Kail  way 

K,  Chicago  and  Saint  Louis  Kailroad  . 

Dd  Atlantic  Kailroad 

to  yards 

al  receipts 


Sheep. 


6.470 
7,311 

W7 
2,009 
3,740 
3,832 
2, 04!i 

799 
2,275 


749,917 


SHIPMENTS. 


How  shipped. 


nd  NorthwcBtem  Knilway 

sntral  Kailroad..^ 

Rocjc  l9hind  andPncilio  Kailroad 

BarlinRton  and  Quinoj  Kailivad 

AJtonand  Saint  Louis  Kailroad 

Bd  Eastern  Illinois  Kailroad 

Hilwaiikce  and  Saint  Paul  Kailway 

iaint  Louis  and  Pacific  Kailway 

',  New  Albany  and  Chicago  Kailroad 

Central  Kailroad 

re  and  Michij^an  Southern  Kailway 

h.  Fort  Wayne  and  Cliicago  Kailway 

$aint  Loui.H  and  Pittsburgh  Kailway  .- 

and  Ohio  Kailroad 

nd  Grand  Tnink  Kailway 

:,  Chicago  and  Saint  Louis  Kailroad 

nd  Atlantic  Kailroad 

a  shipmout.s • 

imution  and  packing 


Cattle. 


13,318 
]3,fl01 

20, 285 

e,854 

11,614 

5,679 

8,069 

5,265 

4,979 

209.504 

228,.585 

157, 976 

95,657 

48,758 

0,098 

83,997 

47,546 


BhO^p. 


5,969 

613 

1,125 

1,798 

4,07G 

509 

5.998 

3,374 

110 

5,801 

127,838 

117,089 

2,561 

6*797 

824 

68,248 

27,783 


874,463 
375,454 


749,917 


tiiovemeut  is  distributed  through  the  year,  but  is  most  active 

Lily  to  January,  the  heaviest  movemeut  occurriug  iu  the  early 

1. 

movement  of  ho^s,  live  and  dressed,  as  reported  by  the  Union 

i'^ards  Company,  is  as  follows: 

RECEIPTS. 


How  received. 


nd  Northwestern  Railway 

intral  Railroad 

tock  Island  and  Pacific  Kailroad  — 

Jnrlington  and  Otiiucy  Kailroad 

klton  and  Saint  Louis'  Kailroad 

— '  Eastern  Illinois  Kaiirwid 

waukeo  uud  Saint  Paul  Kailway. 

n%  Louis  and  Pacilic  Kailway  — 

,  New  Albauy  and  ('Iiicai;o  Kailruai 


1, 


Central  Kaih-ond 
•  and  Mit'hiiiau  Sdutliein  Kailway... 
li.  Fort  \Va>n»>i  and  Chiiai^o  Railway 
jalnt  LouiH  and  Pitt.sburgh  Kaihwiv 

«^'"  '^bio  Railroad  

»*»'l  Tnink  Railway 

;oandS»iiir  Louis  Kai)ro:iil. 
tic  Rnilroail 


1, 
1. 


120, 259 

515, 490 

773,291 

375,723 

328,203 

77,599 

952,229 

263, 068 

20. 824 

54,805 

45, 842 

22. 074 

38.083 

20,  5-25 

14,952 

8,248 

8.014 

1,  *M 


5. 6441.  625 


•a 


Dressed. 


9,936 

13,087 

289 

822 

lU 

35 

80,126 

48 

14 

220 

136 

652 

421 

75 

30 

666 

7 


56.638 


6,697»1C3 


452  REPORT   OF   THE ,  COMMISSIONER   OF   AGBICULTURK. 


SHIPMENTS. 


How  shipped. 


Chicago  ftnd  Noithwestem  Hallway  .-. 

Hunois  Central  Kailroad 

Chicago,  Bock  Island  and  Pacific  Bailroad 

Chicago,  Burlington  and  QaiiLcy  Barlroad 

Chicago,  Alton  and  Saint  Lonis  Railroad 

Chicago  and  Eastern  Hlinois  Railroad 

Chicago,  Milwankee  and  Saint  Paul  Railway 

Wabash,  Saint  Louis  and  Pacific  Railway 

LouisYille,  New  Albany  and  Chicago  RaOroad 

Michigan  Central  Railroad 

Lake  Shore  and  Michigan  Southern  Railway 

Pittobnrgh,  Fort  Wayne  and  Chicaeo  Railway 

Chicago,  Saint  Louis  and  Pittsburgh  Railway .^ 

Baltimore  and  Ohio  Railroad .^, 

Chicago  and  Grand  Trunk  Railway , 

New  xdrk,  Chicago  and  Saint  Louis  Railroad , 

Chicago  and  Atlantic  Railroad 


Total  live.... 
TotaNressed 


Total  live  and  dressed 

Left  for  city  use  and  packing. 


394. 
53G, 
2U3, 

», 

1». 
12C. 


353 
908 
895 
832 
209 

6 
278 
047 

9 
371 
175 
443 
782 
946 
648 
5<)9 
386 


1,319,392 


a, 

1 


ik«; 


BUFFALO. 

The  receipts  and  shipments  of  live  stock  at  Baffala  in  1883  were 
follows : 


stock. 


Cattle 
Sheep 
Hogs. 


Seoeiptii 


568,820 

791. 100 

2,003.200 


ShipM 


eft 


SEABOABD  GITIBS. 

At  the  seaboard  the  movement  was  represented  by  the  foUoT 
figures : 


At— 


New  York . . 

Boston 

Philadelphia 
Baltimore . . . 

Total.. 


Cattle. 


674.632 

161. 162 

236, 056 

94,349 


1, 166, 193 


Sheep. 


2,036,018 
648,790 
680. 417 
198,060 


8,563,285 


Hogs. 


1,686,248 
771,757 
883,312 
271,148 


3,012^460 


Veals. 


190,327 
38,712 


Tod 


»W 


230,038 


7,10 


SHIPMENTS  ABEOAD. 


The  exportation  of  stock  has  received  a  great  impetus  the 
Between  1870  and  1873,  the  valued  annual  exports  of  cattle  diu  u 
age  half  a  million  dollars;  those  of  1883-'84  were  valued  st$llfio(i 
In  fourteen  years  the  numbers  increased  from  27,530  to  190,518.    1 
has  also  been  a  large  increase  in  exports  of  sheep.    The  statement 
follows: 
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Catlle. 

SwiM, 

ati«p. 

Honoa. 

Mult* 

i 

t 

1 

1 

i 

1 

1 

< 

1 

X 

>^ 

.si.m 

»tt6,fl6T 

ii.m 

(mi 

(IW.SM 

fSti'^ 

1M,M4 

8,341,431 

exports  of  cattle,  in  number  and  valae,  last  year,  exceeded  those 
7  previous  cxportatioD,  169,257  going  to  Great  Britain,  valued  at 
16,606.  A  noticeable  featnre  of  the  record  is  the  small  nnmber 
HI  to  Caba.  There  has  been  a  decline  annn'ally  irom  49,228  in 
0  8,015  last  year.    The  distribation  by  conntries  is  as  follows : 


ICT. 

iseo. 

,«. 

^ 

I8SS. 

IBM. 

(I8.U4 

■jig 

Ifumbtr. 

1 

n.ois 
B,m8 

- 

IS 

«,HS 

es2 

ISB, 

110 

30, 7M 

Mat 

rut  Indies  and  Uoaduiu 

» 

136,720 

■■»'" 

185,707 

lospiio 

IM.Ut 

imports  of  domestic  animals  in  the  year  ended  June  3{L  1884,  in 
in  and  value,  are  thus  reported  in  the  otBcial  statistics  of  tlie 


Sltwk. 

Miuiibtr. 

V«lQe. 

■ 

W.TM 

KS! 

I  introduced  mainly  for  improvement  of  breeds.    Those  that 
t  stockers,  or  youuj:;  cattle,  from  Mexico  and  Canada. 
>Ie  imports  of  horses  were  also  Irom  Canada  and  Mexico 
Biing  from  Great  Britain,  59  irom  the  British  West  Indies, 
id  only  6  from  other  countries. 
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TIm' (liiliiililc  .siHT|»  iinporttMt  :)iso  caint^  iVoiii  Ciiiiiu la,  except 5,099 
i'roiii  M4*\i('o,  iiiiil  :i  irw  iVoiii  (he  \V(*s(,  Indies. 
'J'lic  ;ivi».iii«;c-  vuliu^  of  iinpoi't.s  Vvc^ro: 


Stock. 


Frw. 


•| 


(^aUli- i  '4i?.\ 

lloirti-r« 121.  lU 

Slieep 1S.W 


DiitiaUc. 


I'le 


II 


er 


The  aggregate  of  duty-free  oattle  may  leave  a  false  imprei 
Humed  to  represent  superior  blood  introduced  to  improve  the  ui 
Amerioan  cattle.    It  is  41,021,  of  which  29,592  ai'e  from  Mexi 
worth  only  $14.13,  while  the  remainder,  11,429  animals,  w*    •  ei 
at  the  value  of  $1,891,846,  or  $165.53  per  head.    It  may  be  a 
violation  of  the  spirit  of  the  law,  as  the  purpose  is  to  obtain       c 
cattle  of  Mexico;  by  the  introduction  of  cows  "for  breeding  purpc 
to  get  cheap  calves  for  ranch-stocking  by  cross-breeding  with 
stock. 

The  horaes  come  mainly  from  Canada  and  France.    The  importatioD 
from  the  latter  country  is  mainly  Normans  or  Percherons.    Mora  t 
h  alf  are  from  Mexico,  valued  at  little  more  than  $8  i>er  head.    [    « 
for  "  breeding  purposes,"  but  not  for  improvement  of  our  how 
are  bought  because  they  ;ne cheap,  to  be  bred  up  into  better  biooaaw 
greater  value. 

The  principal  sources  of  these  supplies  are  as  follows: 


FrooH- 


Belgium 

yrauce 

( t ermany  ............ 

F.DglaiHi 

Scotland 

J)oinmioD  of  Canada. 

Australasia 

Mexico 

Netherlands 

other  c-oimtriea 


Cattle. 


Number. '   Value. 


645 

121 

8 

3,300 
]:i5 

4,643 

:;4 

3A.583 

2,527 

16 


$47,735 

9,512 

&57 

814, 010 

38,025 

773,200 

.13,  213 

418,104 

196, 325 

2,300 


Total I      41,0>1  12,309,950 


Number..  Value. 


giMipi, 


64 

1,007 

2 

372 

418 

5,183 


11.224 

ii 


18,271 


$47,226 
688^216 
238 
152.128 
148,589 
1,183.101 


82.086 

"'i'iii' 


2,212,691 


Nnnibtf. 


104 

5 

96 


2,684 

120 

V416 


4,417 


yd» 


S 
3 


PROPOETION  OF  BBEEDS  I3IPORTED. 


The  records  of  the  Bureau  of  Aniinal  hulustry  of  this  De] 
show  the  breed  of  all  animals  imported,  and  the  residence  oi  uieii' 
]K)rt^r  to  whom  the  jjormit  is  given.     In  the  live  months  fYx)ni «      1^ 
1  )eceniber  1, 1884,  there  were  1,()S8  animals  received  in  quarantine 
])ermits  to  persons  in  thirteen  States.    Much  the  larger  portion 
dairy  breeds,  1,235  Holstoins,  and  108  Jerseys.    The  former  i    i 
credited  to  the  Eastern  and  Middle  States,  except  76  to  KeutucKf  * 
to  California,  '^5  to  Mississippi,  and  7  t;o  Wisconsin.    There  ^ 
Galloways,  70  Herefords,  and   72  Guernseys.    The  country  is  so 
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ilfetl  witli  Sliiirt-lioi'iis  tliiil.  imiMHtatiuu  ul'li 
uarj'  of  I  lie  K'i:onl  is  us  I'wllows: 


)iil>  ute  iviHittiNl.   Tliu 
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D05IKSTIC  CONSUMPTION. 

The  rate  of  ooiisiimi>tiuit  of  corn  tlifters  iu  accordance  with  Its  uses 

d  witli'oliniivte.    If  uaed  for  iiieat-makiDg,  it  ia  coDsnmed  as  earty  as 

lo  before  the  severity  of  winter  weather  interferes  Tvith  fattening. 

fied  to  hogs  is  thus  disposed  of  mainly  before  C]iristuias.    When 

nainly  for  feeding  work  iininials,  as  in  the  South,  it  is  fed  throngh:- 

me  year,  and  the  seiison  of  hanlost  work  is  the  planting  season, 

tfarch  to  July.     Hence  it  is  f'oiiiid  that  two-thirds  of  the  sopply 

peen  used  or  sold  in  the  Went  by  the  1st  of  March,  while  ia  the 

'"•h  nearly  half  is  still  on  hand  at  that  date. 

'     <  Investigation  of  March,  18S3,  showed  a  reduction  of  stock  on 

if  4O,0UO,O00  bushels  in  the  States  of  Ohio,  Indiaua,  Illinois,  and 

as  comiDircd  with  the  stook  of  the  previous  March.    The  total 

beieaoe  in  the  aggregate  stocks  of  the  two  seasons  for  the  whole 

y  was  7i),0OI),(MiO  btiNhels,  while  the  difi'erence  in  the  production  of 

iffo  years  was  ()(J,0(K),0()0  bushels.    The  feeding  value  of  the  crop 

18S3  was  Ifss,  ami  its  consuuiptiou  was  therefore  greater,  despite 

eoononiy  eiifoited  liy  higher  prices.    The  compai'isou  of  the  two 

is  thuseouipnred: 


stock  OB  buid  Usrcl.  l- 

— 

S«c.:™.. 

.883. 

im. 

Biuliato. 

P« 

BDIlbBt*. 

i3?es2,om 
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S9,3»7,S*« 
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The  statemeut  by  iiidiTidaal  States  is  as  follows: 

CORX. 


riwries. 

"t"^. 

M°B^liT,l^. 

BetKlnedroTninnty      UiitrUDiitnlii-  ' 
eDQaumptioa.        1  rimd  muui)  Jiua , 

1.  mt  iioo 

'Sii 

1.710.0O0 

n.sia,™ 

li.715.lM 
87,  gS7.-lWI 

■laiss 

SKIS! 

11.1^,600 
24,018,900 
3,  300,200 

2S.im.m 

25,  257.  loo 
13,130,600 
63,HB,300 
80,456,500 

ma 

TS,  600.000 

IS 

13,  67U,300 
15,  124,800 
100,S29,I»0 
lfll.fl5S,W» 
172.600,000 

'•iSS 

ass 

"oil  400 

ButJidi. 

sss 

«i3,l21 

4.Boa,»a 

»,  177.493 
Il>7,  230 

l.«2,«6 

7,150,528 
11.553.  Ml 
IS,  337,  047 

B,«87,730 
10,338,078 

l.i9S.  048 
11047,078 

25,88B,9B3 

*!^M0 

28,080,000 
01,113.505 
3.53B.BBS 

40)710.  »O0 

72,670,  378 

7B9,*40 
20,098 

im;^ 

'     19,145 
1.474. SIS 

p.  a. 

28 

30 
SB 
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44 

se 

41 

30 

30 
3D 
1£ 

24 
SO 

4.1 
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35 

30 

ButhcU.         P.rL       BuihU 
1,0S2,172    M>                1A«E 
I.S&i;si5     »                Ut» 

P.tt 

i 

2,' 030.100  100 

^t:}^y:.::::: 

8^4^m 

34, 071. 600 
2,  SSI.  310 
12.188,400 

25,82^080 
10.885,044 

M^ 

^040.700 

23,107.714 
14  82^304 

50, 754!  Ml 

'1 

54,700 
«. 707, 003 

5:i 

E3J.281 
40,120 

M 

TS 

60 

M 

00 

OS 
00 

90 

B 

M 

K! 

H 

W 

-ii 

"■ass 

U 

11 

5 
". 

4 

£r^gS?iS.:;: 

1,141.  an 

ssta 

13,570^330 

34,248,250 
W.  040,405 
41,634,340 

IS 

M,4ST 

14 

U 

e 

W^tY^Sf^'."'. 

Winconsln 

! 

Callfonii* 

e 

17 

U7,4ffi 

S,71S 
200,428 

28 

M 
84 
80 

91.010 

NewMeiieo 

WuhlDgtDD 

» 

1,237, 081, 071 

70.8 

SU,OM,Ri 

The  different  dirisioDS  of  conntry  sliare  as  follows  in  the  abovi 
trihution : 


SectioDB. 

Crop  of  1*83. 

Stock  on  hand 
:UBcch  1,1884. 

StUIned  for  count; 
«,n.™ptiqn. 

""SWl 

G8[»07!400 
333,373,800 

6, 837.1*5 

137,022,031 
2,030,282 

P.et 

41:4 
29.3 

4S:S1 

205,020,817 
BM,  250.  076 
2,383,037 

0,448.468 

P.«. 
90.5 

02.J 

»4.a 

'^s 

JV|^t«™ 

•"a.. 

N^Todn.  Colantdo.  and 

1,551, 080, 805 

1, 217,081,  Wl 

ms 

0M,9a 

It  will  be  seen  tbat  the  rednction  of  farm  stocks  aa  txtmpaied 
.March,  1S83,  is  very  heavy  in  the  nortbeni  belt  of  States — from 
York  to  Minnesota.    In  the  surplus-coni  States,  the  BOven  firomO 
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inclusive,  &om  which  comes  the  corn  of  commercial  distriba- 
difference  in  quantity  on  hand  is  not  very  heavy,  while  Ohio 

1  with  little  more  than  half  as  much  as  in  March,  1883,  and 
I      Indiana,  as  well  as  Iowa,  hav6  reduced  stocks ;  the  increase 

18  25,000,000  bushels.  As  most  of  the  commercial  com  in 
e  8  has  come  from  beyond  the  Mississippi,  the  effect  of  the 
%iid  Nebraska  surplus  is  to  cheapen  the  price.  So  we  see  that 
xed  was  quoted  in  Chicago  on  the  1st  of  March  at  53  cents,  and 
h  of  1883  at  56  cents ;  in  Ciucinnati,  52  and  56,  respectively* 
Louis  the  prices  were  lower,  49  to  53.  In  Kansas  City,  near 
t  of  the  supply,  the  price  is  5  cents  lower  than  in  March,  1883 — 
instead  of  45. 

dying  crop  returns  the  evor-recurring  error  of  statisticians,  for 
m  is  his  own  statistician  nowadays,  is  the  assumption  that  the 
:iie  country  is  controlled  by  what  appears  under  his  own  local 

The  Michigan  man  therefore  thinks  there  is  no  sound  com  in 
try ;  the  Kansas  man  may  naturally  assume  that  the  last  was 
le  greatest  crops  of  reicord.  The  following  statement  shows 
)  estimates  of  the  two  years  make  tJie  stock  of  Mai%h  in  tiie 
plus  States: 


Stock  on  hand  Maroli  1— 

states. 

1883. 

1884. 

Bushels. 

Peireent 

Bushels. 

Per  cent. 

27,062,568 
38, 694, 848 
67,464,653 
52,646,280 
51,011,100 
47,669,358 
35,465,626 

29 
36 
87 
30 
30 
33 
43 

15,447,600 
28,686,000 
61, 113. 595 
40,710,96a 
48,496,500 
72.676,378 
41,524,349 

M 

80 

80 

24 

30 

42 

41 

320,013,833 

83 

308.550^882 

SL6 

of  corn  tell  the  true  story  of  supply.  In  March,  1881,  the 
Chicago  was  37  cents  when  these  seven  States  had  a  stock  of 
)00  bushels  remaining.  But  in  March,  1882,  after  the  disas- 
lure  of  1881,  the  price  was  60  cents,  with  a  stock  of  200,000,000 

In  March,  1884,  the  price  was  53  cents,  showing  that  the 
,  in  view  of  the  poor  quality  of  a  large  proportion  of  unmer- 
le  grain,  was  greatly  in  excess  of  the  stocks  of  March,  1882^ 
)  crop  failure  of  1881. 


PROPORTION  MERCHANTABLE. 

roper  to  place  on  record  the  fact  that  the  proportion  of  imma« 

nras  twice  as  large  as  usual.    The  frosts  of  September,  1883, 

oc  with  the  corn  of  the  northern  belt,  a  condensed  statement 

to  of  which  may  be  found  in  the  following  table  of  quantities 

Je  and  unmerchantable  corn.    In  no  State  is  the  crop  of 

tjct.    There  is  a  considerable  quantity  of  immature  growth, 

ui  drought,  foods,  impoverished  soil,  bad  cultivation  or  no 

northern  regions  there  is  always  some  loss  of  late- 

in  frosts.    The  proportion  of  the  crop  of  1883  reported 


KKPOUT   OV  TlIK   COMMINSIONKli   OV   AORICULTOBR. 


iiit'n-liiiiiliihl)^  w.iH  Ihi 
ntjM.vciii'  i:'  riiiii'-lll'ilis 


I-  II hits  III'  lliv  M'lutli!;  1h«t  |»m|i(ii'lioii  iiiUHiirrr 
hi  lti»  Miii'cli  I't'iion  it.  u'liK  Htiiil: 

ti'i' liy  fruHl  U  wi  iiwtL>iiiu){  llmt  tliu  ufjuivsiilc  ut wtml 
.  .  woiiJduot  lit)  iiiiLhM'iiilly  liuwtuieil  if  nil  In  tlio  iioithiTU  Udt  urStih'aihMildbE 
rmintnl  mimcruhualuble.  In  Maiue,  Mow  HanipHiiire,  VeimoDt,  Now  York.  UAi- 
KHii,  Wincoiuiiii,  iiuil  Dakota  rlioinercbHtitnlile  aiuimutH  to  tiq]y21,0(IO,OI>n  liiiid»l«.  If 
[lit  al  11111 M  liv  ciilloil  iiiiMooiiil  it  TConld  still  Iciive  tiio  n<;groKtite  91i>,«U<MMi.  .'<etr- 
veri'  ia  tlii'  diiiuii^'e  tliut  ttii'  lireat  corn  Bluti.'H,  IIHikiih,  luwn,  Imliaiin.  ^llllCJllil^ 
wlilcli  iiriHliico  inuiv  lliiiiiii  tliii'dul'ilit-iiHtional  cr(i|i, ouly  report  35 iHTi-i-iit.nrmrhl 
rom,  if  w»  fllioiilit  Kiiy  tliiit  not  n  bimbel  of  souud  com  wv  crown  imrtk  uf  iJliin 
.  Itiver,  from  tbo  AlluKbuiiieii  lo  the  MiiuouH,  the  aggro([a(e  would  itill  b«  IJ^.M  < 
bnsbolB  mercbuitiibli:. 

The  extent  of  tlie  iiijiiiy  in  uliowii  hy  flm  |>ri<;e,  t)ie  imipercbu        I 
averagiDg  27.2,  the iiit<i*eL»ntable  51.4,  ci-iilsperbufilwl.    It  willbcKn 
fo)m  the  statemeut  that  live  itixtlis  ol'  ull  the  ttninagi'd  com  U  I 
uoith  of  the  Ohio  Biver,  aud  west  of  Peuuey Ivania. 

I  UanbintBUe. 


Hew  a'anipibiii'.'.', 
Vumaut 

KfUMU'lllIHEIlS 

KliodalaUuil 


intgiiita 

North  (-■nillna  . 
Sontli  Carolliiik.., 

(}««rE[a 

PtorMu , 


4,Baa,7o4 

IS.'ZU,  !D 

..«13.l)l_ 

lalTiw.Boi 


17,7*:,  STB 

Ma.M« 


AlBb3ii.:i 
LmUaiauit 

TetmenHM 

WdnVlrKinU... 


Wtoconi^  -. 
UianMOM.. 


Kfbnuiliii ... 
California... 
Ilrpjtoo ... 


n:m:m 

alSrai* 

us 

ii^^ 

»S5 

r^ss 

Jffl:S 

.tiSS-S 

»!S 

uT.Ka'.nai 

"3 

!!■»» 

as;;;;;;-;-;r'"-- 

iii,«so 

714, 7TB 

m 

S 

IE 

■as 

is 

S,  0*7, 134 
1113 

--. 

W«l,lngt«n 

4S 

I4I 

• 

Towl 

«a.m.ui 

4na,ns.Ma 

BlS,lll.lSt 

n.i 

n'lIBAT  ON  HAND. 


Thecropof  18S:t  was  h<>  ttmaUthateapeoialjutscest  n-asmaoJ 
the  returns  of  Htock  on  hand  ia  March,  id  comparison  vitii  liaiil 
ligations  in  former  yeai-a.    The  returns  estimate  \rheat  in  toe 
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erf)  mill  iidt  ill  titrtin  uleviiUiiN.  TIn'.v  mIiowi'iI  it  n-ilnclioii  uf 
UU  t>iiK)iit]»  ill  i|iiiiiitily,  llioii;;!!  tliu  pcicuiitufio  uf  tlii^  vrui>  wan 
Am  same  !ih  tiiu'iii-i^viiiiiK  .vchi-'h  loiiuiiiidei-  uf  tliu  Itirgust  cmp 

itntemeiit  by  gi-oups  of  Stateu  is  iw  follows: 


tlunr 

L-raii  of  1S«3. 

Slnrk  on  liaiiil 

ICol»illiie<lilirmililx 
wliore  growu. 

.„„„,-... 

«flh- 

wd 

BumIuU 

1,  HOB, -OBI 
.        ,11, 1US,  30*  1 

.1     214.411,000  I 
.        25,303,a» 

Bu'tO: 

r.[>4.  Ml 
10;  lis;  214 

B,  mi.  3M 

si,  3:16,  M» 

i(i,oiaws« 

!.,««,  340 

P»rt 

SiJ 

2ii 

23.4 

;        t,lM.I>2a  !    M.2 

111,007,314  '    40..^ 
,      13.380,440  1    ■-■7.1 

l(,»32,«M       3S.3 

Buthtlt 

a.im 

12.138,111 

i^S^ 

worn,  MO 
10,3J0.»0 

ftrrt. 

•0.8 

(tekoi^-m 

.      4M,1H,500 

11»,273,013 

1^1 

.    ni.«M,7M      41.4 

244,503,  ;is 

rUoat  on  liand  in  Muioh  nnd  tbe  i>revioas  years'  oropa  an  thns 
d: 


IMM. 

Crop. 

S(i«kn>h*Dd. 

1 

m,  000, 000 
ssalooolooo 

4M,  OOF,  0«0 

110^  000, 000 

■gass 

jjJ 

148,  M»,  000 

itutcmeiit  of  stock  od  band,  and  also  the  proportion  usually  Con- 
or manafactnred  iu  the  county,  and  tliat  shipped  out  of  the 
is  given  as  follows : 


.iMudTemUidx. 

Crap  of  1883. 

"1"  IBM.      "" 

"tjir- 

^lIjA 

BialuU. 

614, 300 
181.700 
353,700 
18.-00 

BuihtU. 
aiS.D05 

4s 

PtreL 

47 

008.157 
10;  700 

AuMli. 

B.637 

:i4,3O0 

-■as 

7,  577.  DOO 
8.352,800 
4,2H800 

ilisSaw 

1!,  574,  »00 

7,  ills.  330 
270,  B7B 

2.w5;Tao 

3,004,073 

30 
2« 

a.o«;7w 

3.311.120 
2,137,107 

3,114,000 

'689;  C8T 

■»s 

as^;:::::;:;:;":;:;:::: 

22.724 
437,  TDS 

1.4:;7.500 
■J17.  ,W0 

1.Wtf,.klO 

49,:>ou 

2B 

■■"■-;:::;;::::::::::::::: 

7. 408,  Mid 

lis 

i;S!:!!S 

aaiaiood 
11^  404,  sou 

23:bii(:.wo 

OKMM 

1.77a;  111 

m 

5S:S 
!:i3SS 

a,  71 «,  Bi-:; 

"if 

M 

27 
20 
40 

3.182,740 
1,3T»,«I8 

iSS 

IIS 

'■'gSS 



,'iSS 

ii;»S 

i. 

HS54.43e 

KICPOltr   OK   TIIK   L'OMMlSsmXKi:    OK    AtlRiriJLTURE. 


i>  IM'HiK  i>r  iIk^  \vtii)l<>. ;  llu-  |in>[H>i'liim  iiiui 
r-liniis.     ill  tho  Miii'Cli  U'|K>i-t  it,  \v;im  Hiiiih 


iii(-t'i'liiiiiliibli>.  will 


Tliii  uMi'iil  111' tliin  ilmnti'i' liy  I'liiHl.  U  wi  HU't'oliiii);  Uiut  lliii  uj^iiSijatE  uT K 
emit  n-iiiilil  mil  Ihi  iiiriluFitilly  ]i»(hiiiiuiI  if  ull  in  tlie  lunllii-ru  bidt  uf  iSturntdiM! 
('■■iintrd  iitniiurvlmiiluble.  In  Miuiie,  Now  IIaiii|Mhii¥,  Vi-riuuDt,  N'ew  Ynrk.M 
KHii,  WiWdiixin,  nuil  I)»Lnti>  tlii-iiierohaiitiil>lo  HniountM  ti>  only  3I,0(N>,U<iii  liiitklt 
ull  nIiiiiiIiI  bt>  Ciilteil  htiwdikL  It  would  Kt.ill  leave  Ibc  iik't^re^atir  tll.VKii'.lUi,  K 
verc  U  till'  ilaiDnt;e  tliiit  tlic  tnvnt  corn  Stuti-x,  lUiiMns,  lonii.  Iiii1i4iiu.  :i:iiK 
wliic)l  iiriKliice  won-  lliiiii  a  tliii-il  iil'  [lie  iMtioiinl  cl-iiji,  oiily  rrport.  35  jht  n-iit.  ••In 
emu.  If  wi-  Nliniilil  niiy  tliiit  not  a  biiabel  of  goiiiul  coru  wax  gniwu  uiirtli  a(i 
.  Kiver,  from  tlio  Allui;liuuivh  lo  the  Misiioiiii,  the  uggrej^ate  woiilil  btill  b«  7^IJW 
l>ii«tioli]  mercliant.iil)!!^. 

The  extent  of  tbe  injiiiy  >»  uliowii  l>,v  tliu  |irico,  tliu  iiiimon'baiiti 
averaging  27.2,  the  iiieich  iiittable  i>L4,  cL-iit»  I>er  bushel.  It  trill  be  i 
ttom  Uie  Btatemetit  that  tive-iiixtlis  of  all  the  dntnagi'd  cum  is  foi 
uorth  of  the  Ohio  Biver,  aud  west  of  PetiuBylvaiiia. 


Ststei  anil  TarrllattM. 


Kortli  Uinill'ii 
South  CmdIId 

Wtnlfltil'lj..! 
LonMw  --- 


K.,.1..»M.. 

'  PriM  1 

Bu^.ta.     i^jT       ™ 

1.  iiNi,  r..'<:< 
I,«r,:i70 

i,SB2,ri>»  i 

7.0;t,9S»  ' 
SI1,MI.  Ti 

3.4Tl(.10a 

iH.'Duo.lieu 

J2,3TB,flIfl 

9,«in,iffiii 


Sl.M 


■15! 


Kantncky  -  • 

Ohio 

liUnhli^u... 


::;:;:::;::;;:;:::::l  . 


Califuniiii . . 


1,' 988;  701 

,W6,«M 

li.r.'i.mr 

aSh^::::::::::::: 

4(1.043' 

:     igS-iS' 

74 

1 

40,  Ml 

»ft4S- 
10,  MU 

3.  U7.  Xt* 
:i;siS 

s 

»;;;;:;;;;;;;; 

j           J4l.77tt 

4W  735. 1MB 

•1MBS.BM 

WHEAT  ON  HAND. 

The  crop  of  l.S<S.'i  was  kii  sinall  that  eapeoial  juterest  was  mani 
the  returns  of  stock  ou  hand  iu  March,  in  oompariaon  witli  aimElar 
ligations  in  former  ^ears.    The  returns  estimate  wheat  in  tlie  i 
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m,  iiiiil  not  ill  ^i'.iiii  oli'ViiloiK.  Tho.v  Nlmni-il  ;i  n'lliitliuji  of 
1)  IhisIihU  in  qihiiitii.v,  tliiiii^li  tliu  porceiilaKU  iil'  tlu'.  umii>  \v»h 
a  SHine  iiN  tin.-.'  tircvJuiLs  .vfaWs  ■(■iiitiiiidm'  of  tliu  lurgvst  urop 

Btemeiit  by  t>niupti  of  States  in  na  follows: 


iiu.  Cn<]iariS83.{ 


;ts.uK,Ma  ' 

274,*U,«U0, 
4O,441,40U 

1^303.2001 

r.iu,  S4I 

M..i;i«,  MB 
0,ll«,34l) 

41.11 

B4.4 

1; 

13,4 

MHlKO 

Iil.  BIO,  £43 

uiiwilsii 

fiois 

Bu^tU. 

l-l"'?? 

i£4»-,s^ 

10i4CKi.0M 
3«J,0U3,1)I» 

10,370.S«1 

«„. 

iiliij- 

30.:! 

4x.r' 

fiB.H 

430,1H.5M| 

11»,  273.012 

2S.4 

17iS,OM,J«5 

41,4 

■J44,S0a,71S 

U.2 

icat  on  band  in  Miiiob  ami  tlie  previous  years'  crops  ar«  thns 


Vala. 

CMp. 

BtockoBhtDd. 

1 

4=l,«10.(lttl 
»C"4,0«»0,«« 
3M,(KM,000 

U*,OM.«» 

141,0110,000 

WOM^OOO 
14K;00t;00O 

[ 

itcnieiit  of  stock  on  band,  and  also  tbe  proportion  usually  con- 
c  mannfactured  in  the  county,  and  tbat  shipped  out  of  the 
given  as  follows : 


.,-T„„„„„. 

Crop  of  1683. 

Stockonhimd  March 

Columned  In 

CDUuly  -he™ 

gruwu. 

Shil>[»d  (mm 
grown. 

BmhiU. 

!i!;S 

BvluU. 

31S,0M 

ti.atm 

183,824 

F«rtL 

S2 

BuihO,. 

181,700 
BW:iKI 
IB.  700 

0,-143 

3,637 

a,ixi.vJuo 

S,MI3,0D0 
■j!  ,'.74.  BOO 

14, 4M 

'■SS 

2.045.  iM 

!i.m.m 

1.311.  M8 

42 

30 
20 

iio 

.AS 

1,489.702 

1,  lis  470 

!M2T:iB7 

3| 

s,fiai.zio 

„'5S 



::::::::: 

l,4:i7.6O0 

"iiS 

2(1 
20 

1,  3MI.  I>UU 

nn.OL-.n 

1:S 



1,410, 406 

Mixdoo 
v;,aiB,»oo 

nH!),23D 
1,377,100 

ISS 

ill 

20 

20 
20 

24 

il 

10,810,  l»4 

1,11*,  =80 

i,it£a7a 

ftisSftwi 
in,  Ml,  82(1 

i5S!;a 
"!«!■:! 

U,»1,BU 

— 

»*.*• 
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States  and  Torritorltjs. 


KnnHas — 
Xebraska , 
California , 
Oregon.... 
Xevacla  ... 
(yolorado ., 
Aiizoua... 


Crop  of  1883. 


JiuiheU. 
26.851,100 
27,481,300 
36, 322, 000 
13, 122, 400 
99.200 
2, 394, 000 


Dakota..'. 16,128,000 

Idaho  


Stock  on  hand  March 
1,1884. 


Buthelt. 
8,323,841 
7, 694. 764 
8,  T17, 280 
2, 220, 808 
26,784 
790, 020 


8,886,880 


Per.et 
31 
28 
24 
17 
27 
33 


Consumed  hi  Shipped  irai 
Goanty  where  eoD&tyvtn 
grown.  growi. 


BuMkeli. 

9.397.885 

10.992,520 

9. 443, 720 

3, 936, 720 

77,376 

909,720 


BukdL 

17. 453, 35 
16,4fi8,7» 
26^S73,2U 

21,  £t 


21 


*3.*769,'44oT"'uiii,'Ji 


Montana 

New  Mexico 

Utah 

Washington . 
W'l 


S)niinz 
anO^ 


942,000 

977,900 

1,579,400 

3,182,700 


254,340 
344, 475 
473, 820 
732,021 


Indian  Territory 


27 
25 
30 
23 


423,900 

SI  1.657 

931.846 

2,068,755 


Total 420,154,500       119,273,012 


28.4 


175,650,785 


0I7,5M 

i,u;«s 


244,5(0,713 


"  Consumed  in  tlie  county  ^  includes  all  flour  made  in  the  county 
where  flie  wheat  is  growu,  whether  for  home  use  or  shipment  else- 
where. 

PROPORTION  OF  GRADES. 

An  examination  of  the  inspection  records  of  wheat  in  the  princi 
cities  shows  that  very  little  grades  as  No.  1,  so  that  practically  No.  2  a 
the  highest  grade.    As  is  well  known,  No.  2  is  the  standard  grade  fir 
quotations  of  prices  of  wheat. 

A  compilation  of  the  statistics  of  the  Ghicago  inspection,  as  gi 
below,  shows  that  in  five  years  but  3.9  per  cent,  of  the  winter  i     w 
of  spring  was  classed  as  No.  1,  while  64  per  cent,  of  winter  and  uAod 
spring  was  giaded  No.  2.    There  was  8.4  per  cent,  of  winter  below  'So. 
3  and  12.6  per  cent,  of  spring. 

The  record  shows  also  that  three-fourths  of  the  receipts  at  Chi    ) 
are  of  spring  wheat.    The  proportion  of  all  the  lower  grades  is      ai 
greater  in  spring  than  in  winter  wheat,  a  result  of  the  primitive 
negligent  style  of  cultivation  in  vogue  in  the  districts  where  aJU-^ 
farming  is  practiced. 

Only  55.7  per  cent,  of  tlie  spring  wheat  of  Chicago,  between  1878l 
1882,  i)assed  as  No.  1  and  No.  2,  while  67.9  per  cent,  of  the  winters 
was  classed  in  those  grades,  a  difierence  of  more  than  one-fifthin  lavur- 
of  winter  wheat. 

The  following  is  a  record  of  receipts,  by  car  loads,  for  five  years: 


Grades. 

1878. 

1879. 

1880. 

188L 

1882. 

flyeyem. 

ro,..    '  Per 
^°-^-     cent. 

Cars. 

Per 

cent 

Cars. 

Per 
cent 

Cars.      ^«r 
^•""^     cent 

Cars. 

Per 
cent 

Can. 

SM 
8.850 
8,281 
1,173 

1,858 
22,718 
18,6S7 

5,420 

Winter : 

No.2 

So.  3 

Below  8..-. 
Si)niig: 

X0.I 

No.2 

No.  3 

Below  3 

888 
10,  342" 
1,  594 
432 

C,.347 
24,648 
l.'>,155 

7,187 

in                .'597 
78          7, 703 
12          3, 3U2 

'   3.3        b:n) 

11.0             02 
46.  2     34.  073 

28. 4  26, 94.) 

13.5  1     8,604 

4.8 
61.9 
20.6 

6.7 

0.1 
4^.9 
38.7 
12.3 

198 
8.507 
4.  297 
1.181 

82 

26.660 

9, 4:;2 

3,920 

1.4 
00.1 
30. 2 

8.3 

0.2 
60.5 
23.5 

9.8 

4 
6')1 
874 
570 

25 

17,892 

8,802 

4,503 

0.2 
31.0 
41.6 
27.2 

0.1 
57.3 
28.2 
14.4 

991 

17.031 

6,837 

2,855 

2C4 

10, 319 

7,950 

2.886 

3.6 
62.6 
23.3 
la  5 

1.2 
48.2 
37.1 
13.5 

Hi 

11 
0.1 

Total  oars. 

60,593 

i  82,110  1 

54,337    

33,321 

48,683 

•«••■■ 

67,000 

.«•- 

Winter 

Spring 

13, 250 
53,337 

19.9 
80.1 

12, 432 
09,684 

IM 
84.9 

14,243 

40,094 

26.2 
73.8 

2,090 
31,222 

6.3 
93.7 

27.214 
21,419 

56.0 
44.0 

IS.  840 
43,151 

tl 
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I  Loais  inspection,  for  foar  years,  makes  the  quality  of  the 

9  receipts  about  the  same  as  in  1880  and  1881,  but  much  lower 
111  J.882.    The  following  table  gives  the  record : 

Inspection  hy  grades  of  wheat  in  Saint  Louis, 


Grades. 

18^. 

1881. 

1883. 

Ten  months 
of  1883.   ^ 

Cars. 

Per 
cent 

Cars. 

Per 
cent. 

Cars. 

Per 
cent 

73.5 

16.8 

6.1 

6.1 

Cars. 

Per 
cent. 

winter: 

0^2 

16,068 
9,484 
3,640 
1,370 

52.6 

31.0 

11.9 

4.5 

10,820 
4.276 
2,100 
1,043 

59.8 

23.5 

11.6 

5.7 

20,440 
4,533 
1,423 
1,401 

8,964 
4«364 
1.634 
1,867 

53  6 

-  3 

26. 1 

itrinter 

9  2 

wiw 4 ._.......................••....•. . 

11  1 

Total 

30,562 

18,239 

27,797 

16,729 

winter 

25,552 
5,010 

83.4 
16.6 

15,098 
8,143 

82.8 
17.2 

24,973 
2,824 

89.8 

12LB2fl 

79.7 

itar 

10.2      8,401 

20  3 

Che  Detroit  inspections  are  thus  reported,  for  the  receipts,  between 
ly  1  and  November  1, 1883 : 

Grades. 

ft 

Can. 

Per 
.  cent. 

1 ^ 

1,178 

2,887 

438 

159 

80 

i 

27  7 

56  3 

•                            ................................................. 

10  3 

ed 

3.7 

_reid ^^ 

L9 

sc:::;:.:::;;:;:::::.:™..: :...;: r.:™::;:";;::::;;;:;:;:;: 

1 

Total •^— 

A  9AH 

inn  riA 

-f  •"•" 

Chis  gives  84  per  cent.  Nos.  1  and  2,  a  better  showing  than  the  Ohi- 
average  of  four  years.  Mr.  L.  M.  Miller  sends  the  estimates  of  the 
oit  Board  of  Trade  as  to  average  weight  of  wheat,  as  follows :  From 

I*      1876,  69  to  69 J  pounds ;  1877  to  1880,  full  60  pounds ;  1881,  69 J 
;  1882,  67 J  to' 68  pounds:  1883,  68J  pounds. 
.  J.  D.  Hayes  contributes  tne  following  relative  to  Michigan  wheat : 

vply  to  your  favor,  I  would  say  the  average  nin  of  white  wheat,  when  soand,  is 
fvondB  per  bashel.  For  the  past  three  years  there  has  been  a  very  wide  difference 
ireieht  as  well  as  quality  of  wheat,  owing  to  its  bein^  out  of  condition ;  1882  crop 
Mioni^an  was  very  large  and  in  ^ood  condition  up  to  harvesting,  when  the  con- 
dons  rains  ruined  about  11,000,000  bushels  in  this  State,  and  a  veiy  large  amount 
irbat  was  marketed  was  unsound,  grown,  and  light  weight.  The  same  thing  oo- 
again  this  year  on  white  wheat,  while  the  small,  very  red  wheat,  uncrown 
larvested,  will  weigh  from  60  to  63  pounds  per  standard  measured  bushel. 

.  A.  D.  Sterling,  inspector  of  the  Few  York  Produce  Exchange, 
lie  following  statement  of  inspections  up  to  March,  which  shows 
>u  per  cent,  of  Ko.  2  wheat. 


Grades. 


wheat 

rheat 

rheat 

*»— t 

▼heat 


Cars. 


3 

48 

34 

5 

264 

8,204 

3,638 

601 

13 

10 

1 

238 


Grades. 


No.  3  N.  W.  spring 

No.  2  spring 

No.  3  spring 

Rejected 

No.  estb.  CTade^. . . . 
Str.  2  white  w&eat 
Str.2rod  wheat .. 
str.  3  rod  wheat. .. 
Str.  mixed 

Total 


Cars. 


2 

8 

17 

58 

1,333 

3 

184 

151 

1 


9,816 
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.M  r.  WilliHin  Wbcatloy,  HtHri-eUiry  of  the  BiUtimore  Oom  and  J        iz« 
cluuif^,  reports  tlmt  clioioo  Fultz  aud  loug  berry  of  Weatem 
will  wei^li  iV2  ])oiiii(Im  for  tlic  former  and  61  pounds  for  the  laiiw;  i 
the  Southern  Maryhnul  whoiit  will  weigh  59  pounds. 

The  Maryhuul  Grange  A  ;;>(Micy  rei>orts  the  weight  of  wheat  of  the 
northern  and  western  counties  :  N^.  1,  (12  to  (^pounds;  No.  2  red  win- 
ter, 00  pounds ;  st(?>amer  red  winter,  59  pounds.  Between  the  Potomac 
and  Chesapeake ;  No.  1,  00:  No.  2  red  winter,  58 ;  steamer  red  winter, 
.■>C  to  57.  For  the  Eastern  Shore:  No.  1,  00  to  62;  No.  2  red  winter, 
59  to  00 ;  steamer  red  winter,  58  to  59  pounds.  This  would  makeOe 
average  about  00  pounds  for  the  State  crop. 

A  Xlaryland  miller,  J.  OIney  Norris,  makes  tlie  average  weigiitof 
Maryland  wheat  about  58  ])Ounds  for  a  series  of  years.  The  weitern 
counties'  wheat  is  heavier  than  that  of  other  distiicts. 

WEIGHT    OF  WHEAT. 

Fn  order  to  ascertain  the  relative  value  of  the  wheat  1 
1883,  as  compared  with  the  average  for  a  series  of  years,  lae         r 
ment  sent  inquiries  to  the   lending  miller's,  grain  dealers  andb         f 
trade  in  all  parts  of  the  country,  as  well  as  to  its  State  agents, 
the  average  weight  per  measured  bushel  for  a  nnmber  of  y       ,w« 
the  average  weight  of  Ww  crop  of  1883.    The  correspondetite  were  in- 
structed, in  making  their  estimates,  to  take  into  consideration 
grades,  as  well  as  the  more  marketable  ones,  and  give  an  aven 
all. 

Keturns  were  made,  not  only  from  the  great  wheat-growing  distr! 
but  from  all  parts  of  the  country.  They  were  carefully  compiled, 
there*  is  room  only  for  a  few  points  in  the  investigation. 

The  State  iigent  of  (Connecticut,  T.  S.  Gold,  estimates  the  W' 
No.  1  at  00  pounds  and  No.  2  at  59,  and  claims  that  nearly  half  in  ui 
tirst  grade.    The  New  Y'ork  agent,  F.  D.  Gnrtis,  admits  light  » 
weight,  [)1acing  the  average  at  57  pounds.    The  Millers'  Assodat 
Pennsylvania,  by  its  secretary,  Liindis  Levau,  makes  the  ave 
pounds. 

In  Virginia,  the  State  agent,  ]\Ir.  Blanton,  thinks  the  ave  e  w( 
of  the  ci'o]>  of  1883  wa^  00  pounds,  and  that  the  average  for  a  t 

years  wouM  be  less.    A.  M.  Call,  a  miller  of  Henrico  County,  e 
the  wheat  of  that  region  at  58  pounds,  or  59  when  well  cleaned,  uuu 
wheat  of  well-cultivated    iields  usually  makes  a  weight  of  62  to  w 
])ounds  per  bushel,  with  yields  of  15  to  20  bushels  per  acre. 

W.  B.  Baker  iS:  Co.,  of  Winchester,  estimate  for  the  Shenandoah  Val- 
ley 02  ])ounds  ibr  1883,  00  for  1882,  and  01  as  a  general  average. 

Andi^w  Bowling,  a  miller  of  Augusta  County,  Virginia,  «a>8  the 
crop  of  1883,  in  his  vicinity,  is  exceptionally  good,  aud  thinks  it  will 
weigh  03  ])ounds. 

A.  A.  JNlcAl lister,  a  miller  of  Covington,  estimates  the  crop  of  1883 
at  02A  poiuids,  and  for  live  years  past  01  pounds. 

The  State  a^ent  of  Georgia,  K.  J.  Bedding,  makes  the  State  aven|e 
for  ten  years  between  54  and  55  pounds,  and  for  1883  between  50  m 
57  jmunds. 

The  president  of  a  Ihmston  (Texa«)  milling  company,  D.  P.  Bhepbardi 
estimates  the  average  weight  of  the  crop  of  that  State  at  69  poundfltt 
each  of  tive  years,  including  1883  j  58  for  four  years,  aud  66  fbrUTi 
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ttftgd  iroald  bo  a  little  lower  tbau  that  for  1883.    He  re|)orts  as 

• 

■  wheat  \%f  an  a  rule,  quite  heavy.  The  grain  in  Biuall)  plumu,  aud  tiriu,  and 
r  weiKbs  (53  pounds— the  higDe.st  in  my  exjierienoe  as  a  millet*,  nine  years, 

n  ponndii.  Mncii  Hllowunco  should  be  made  for  loose  and  careless  cultivation 
•^k  of  proper  <-aro  aftrr  cutting;  also  for  want  of  proper  cleaning  when  itoumett 
!•  mairkotf  which  nMluues  the  weight.  Wheat-growing  in  our  8t<ttte  is  in  its 
icy,  and  its  development  will  be  slow,  owing  to  native  predilections  in  favor  of 
n,  which  can  be  grown  iirotUably  over  the  entire  area  of  the  8tate.  Yet  the 
bilities  of  Texas,  eH])ecialiv  the  northern  half  of  her  territory',  an)  vast,  aud  the 
ty  of  the  grain  supcrh.  The  Mediterranean  variety  seems  to  be  developing  into 
iety  peculiarly  suited  to  this  soil  and  climate,  and  quite  superior  to  the  original 

te  Agent  C.  E.  Bowmau,  of  Kentucky,  estimates  the  crop  of  1883 
o  l>ottud8;  that  of  1881  at  00,  those  of  1880  and  1882  at  04  to  Go 
ids — the  best  on  record. 
'.  C.  StDith,  of  Louisville,  makes  the  weight  of  the  last  crop  57 

3 ;  George  Denny  &  Co.,  of  Lancaster,  report  for  that  section  09 

pounds  in  1883. 
icretary  W.  J.  Chamberlain,  of  Ohio,  places  the  average  for  a  series 
Mirs  at  CO  to  61  pounds,  and  that  of  the  last  crop  at  55, 

Akron  miller,  Ferdinand  Shoemaker,  makes  slightly  lower  esti- 
-59  pounds  as  ihe  usual  average  and  56  for  the  last  crop. 
•■5  Toledo  inspections,  from  July  10  to  November  1,  amounte<l  to 

\  car  loads,  of  which  50  per  cent,  or  6,540  early  No.  2,  3,617  No.  3, 
.  three  times  as  much  of  No.  4  as  of  No.  1. 

le  Mic^ig^u  department  of  agriculture,  as  the  result  of  an  investi- 
}ti,  fix  the  average  at  56.4  pounds  per  bushel, 
ar  State  agent  of  Minnesot^a  makes  the  following  statement  in  his 
rt: 

B  my  letter  of  November  20  was  written  I  have  succeeded,  with  the  assistance 
o  of  our  oldest  and  most  intelligent  wheat  dealers,  in  iindin«^  data  for  the  infor- 
itk  you  requested  about  the  average  weights  of  Minuesota  wheat  cn)i>s.  First)  he 
■ned  me  that  my  method  of  ascertaining  the  weight  of  the  crop  of  1H62  was  wrong, 

e  i  made  up  my  average  from  the  minimum  weight  of  each  grade,  whereas  the 

•••^for  each  grade  approaches  much  more  nearly  the  maximum  weight.     He 

tt  the  average  fbr  the  crop  of  1882  wtis  58.52  piuinds  i^er  bushel,  instead  of 

•o  M.  made  it.  This  year's  crop,  according  to  his  estimate,  will  average  fully 
|ionnds  per  bushel.     His  estimates  of  ibrmer  crops  are  as  follows: 

Pounds  per 
bushel. 

of  1872,  average 57.94 

1873,  average * 58.78 

1874,  average 57.89 

1875,  average 58.64 

1876,  average 54.27* 

1877,  average 59.68 

1878,  average 56.81 

187&,  Average 55.72 

1880,  average 58.14 

1881,  average....- 57.76 

188il,  average 58.52 

ld83,  average 59.21 

d  that  these  estimates  approximate  the  truth  very  closely,  as  they  ate 
records  of  transactions  in  wheat  in  all  parts  of  the  State. 

Pillsbury,  of  Pillsbury  Mills,  Minneapolis,  Minn.,  thinks 
bushel  would  be  an  average  weight.    He  says,  "  A.  cer- 
it  is  frost-bitten  and  somewhat  pinched,  and  the  wheat 
is  lighter  on  this  account,'' 
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J.  A.  Clii'istiiiii  &  Co.,  millers,  of  MinDeapolis,  estimate  theiiTcnp 
of  1SS3  at  ru.\  to  r>.S  iioniida. 

W.  P.  Urowii,  of  the  >Iitzei»pa  Mill  Oompauy,  at  Red  Wiug,  Minn, 
says  the  niie:it  of  that  vicinity  averages  58J  ponods,  and  that  inlSIflit 
was  but  51,  while  in  ISTSitwaKOSpocuds.  The  crop  of  1883  i*  the  best 
in  that  rcKion. 

The  socretitry  of  thu  Millers'  yational  Association,  S.  H.  Seaiiian8,ii( 
Milwaukee,  Mays  tho  Wisconsin  crop  ia  better  than  for  sis  ytars  pait, 
and  he  aveniycs  tl!«  last  crop  at  57  to  67i  pounds. 

Mr.  J.  J,  Snoufl't'i',  of  the  Millers'  Association,  at  Cedar  Bapiils,  Ion, 
reports  a  reduction  nf  wui^'ht  as  compared  with  an  earlier  period.  Bf 
makes  the  avcra'c  .">;»  pounds  I'roui  1803  to  1873,  and  5(i  fronil!)73t« 
1883,  but  places  the  croj)  of  1883  at  58  pounds. 

The  Kanwas  State  agent,  J.  51.  i^IcFarlaud,  reports  the  following: 

My  sources  of  jiiriirmiit  irni  are  flimriiigraillBanil  elevators  in  varions  iectionioflbi 
State,  o])iiiir>n«  of  iiiilividiinla,  iitid  a  EtHlement  tnim  the  Bccrctaiy  of  the  KaniBiCitj 
Board  of  Tmile.  Thu  liKiiri's  of  1683  are  bused  piincipall;  upon  receipts  it  KiMM 
City  from  Jnly  1  to  Novnnber  10. 


Tea™. 

■Welcht 

Tnus. 

W^ 

i 

Foiw-d,. 
■r.r..90 

»- 

The  secretary  of  the  Kansas  Mill  Owners  and  Manniacturers'  Rn 
Insuiancc  Company,  Robert  Atkinson,  makes  an  estimate  of  57  ponndi 
per  bushel. 

The  nitiiins  of  corresjiondents  have  been  full,  corresponding  well  witli 
retnms  of  cominercial  and  luilling  organizations  generally.  In  some 
States  Iherc  is  a  little  discrepancy,  which  has  been  harmonizu<l  in  the 
interest  of  accuracy,  and  with  a  desire  to  get  as  near  to  the  actual  troth 
as  possible.  Thii  following  result  is  ohbiined  from  the  application o( 
these  average  weights  to  the  number  of  measared  bashels,  as  reported; 
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420,154.500 

23.M«.1M,850 

3B(^«5,1S1 

lakes  a  loss  in  weight  of  about  twenty  million  bushels,  upon 
i  of  60  ponods  per  hushd;  bat  it  is  evident,  from  the  whole 
Dhese  returns  and  cnrrent  records  of  wheat  inspection,  that  the 
rate  of  our  wheat  for  a  series  of  years  is  not  60  pounds,  and  is 
not  more  than  59  ponnds.  Kor  does  this  average  fall  below 
DOst  other  conntries.  There  is  always  a  considerable  propor- 
w-grado  wheat,  and  a  wide  range  is  observed  in  the  weight  of 
varieties  and  local  growths,  from  51  to  61  ponnds,  and  in  ex- 
les  6till  greater  differeDces. 
A— '34 


AGRICULTURAL  GRAPHICS. 
A  VxKVuur^  rvoy  exhibits  of  the  bureau  of  statistic. 

ffErAlC'TMEXT  OF  AGRICULTURE,  BEING  DIAGRAMS  ILLUS 
THE  AGRirULTURAL  STATISTICS  OF  THE  UNITED  STATES,  Pi 
I'SDER  DIRECTION  OF  THE  STATISTICIAN  OF  THE  DEPART2 

Sill :  The  development  of  statistical  organization  in  this  con 
ing  the  past  generation  has  beei}  one  of  the  marked  features  ( 
tional  i)rogress.    Eveay  department  of  the  National  Goven 
ite  machinery  for  statistical  investigation.    The  States  have 
ganization  for  collating  or  collecting  fiscal  or  agricoltnrar 
Commercial  boards  and  agricnltnral  societies  participate  in  i 
of  co-ordination  of  important  data.    A  sx)irit  of  statistical  u 
abroad,  accompanying  the  schoolmaster,  invading  the  press,  ai 
times  the  pulpit. 

What  is  better,  and  manifestly  the  explanation  of  the  inorea 
iilar  appreciation  of  the  uses  of  statistics,  the  multitude  no  loii 
with  suspicion  and  distrust  upon  the  collection  of  Btatistics,  d 
more  efUcient  effort  possible,  and  paving  the  way  for  better  co-o 
in  the  work.  Fifty  years  ago  the  ignorance  and  suspicion  of 
made  impossible  what  is  now  easy  of  acquisition.  It  is  not  lo 
I  had  occasion  thus  to  note  the  liugeriug  of  such  prejudices 
words: 

It  is  well  known  to  statisticianB  that  in  the  past  the  greatest  bar  to  < 
census  work  was  found  in  the  ignorance,  the  hidifference,  or  the  actnal  oui 
individuals  from  whom  primary  data  must  be  obtained.  Man,  in  the  ind: 
and  seltisliness  of  bis  wild  or  savage  state,  baa  not  learned  to  yield  gracef) 
thin^  of  bis  natural  rigbts  to  tbe  general  welfare  of  the  community,  and  1 
civilized  brother  is  much  inclined  to  resent  as  an  impertinence  the  well-mej 
even  beneficent  attempts  of  the  statistical  inquirer.  He  is  suspicious,  and  i 
levy  if  the  inquirer  is  a  Government  official,  and  some  economic  disadvant 
is  a  fellow-craftsman.  It  is  wonderful  to  observe  tbe  liDgerinjf  of  somcBii 
dice  in  the  minds  of  multitudes  of  no  little  intelligence  and  a  degree  of  ca 
is  gratifying  to  see  these  mists  of  ignorance  and  prejudice  disappearing  in  tl 
ening  light  of  the  practical  culture  of  the  present  day. 

The  necessity  of  impartial  crop  statistics,  for  the  protectiou  of 
agaiust  attempts  of  speculators  to  depress  prices  temporarily 
soiial  gain,  is  more  and  more  apparent.    With  increase  of  int 
statistics  tliere  arises  a  persistent  disposition  in  adventurers  an 
ers  to  utilize  it  for  their  selfish  and  fraudulent  purposes.    "  Stati 
sprin^r  up  like  mushrooms  in  every  avenue  of  publicity,  and  b: 
priatioii  of  results  of  organized  work  and  the  unfounded  assu 
original  etibrt  make  an  exhibit  tliat  is  fraudulent  in  its  metboi 
than  inaccurate  in  its  estimates.    Others,  equally  uiiscrupuloos, 
eye  to  ^ain,  distort  facts  to  attcct  the  markets,  to  elevate  and 
])rices,  from  ^amblinff  considerations.    This  cannot  be  prevent 
gambling  spirit  pervades  the  tradinjj  marts  of  the  country; 
;L»reat  body  of  consumers  and  honest  middlemen  should  question 
tlie  ettbrts  of  all  interest^Hl  parties  who  aim  to  mold  public 
through  printed  circnlars  and  the  public  press.    They  should  1 

"Maihi  to  Mr.  William  Saunders,  representative  of  tbe  Department  of  Ag 
at  the  New  Orleaija  Exposition. 
466 


DIAOBAM 


Proportion  of  Land  in  Farms  to  Total  Land  Surftice. 


iaiul       — 

- 

- 

_ 

- 

- 

- 

- 

- 

— 

- 

- 

" 

; 

3 

I 

- 

^ 

Kit.             m. 

^  .,.,.  ^^__^^^__^__ 

-Ma 

■Jn/i'/,,'.-   .m 

■ 

r 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

h 

- 

Sr^ 

^ 

^ 

-- 

_ 

_ 

- 

- 

~ 

- 

- 

- 

h 

• 

It.            m 

- 

q 

- 

- 

- 

- 

- 

- 

- 

- 

- 

b^~"- 

— 

_\_ 

- 

u 

u 

- 

- 

^ 

- 

- 

~ 

- 

- 

- 

- 

- 

A.         - 

^^ 

■I.               'tl^mm 

V 

«-■¥ 

^  \1 

< 

I     1     - 
1 

■ 

I 

J 

- 

"Hi 

a 

""ill 

H 

- 

— 

- 

- 

- 

- 

- 

_ 

u 

- 

REPORT  OF  THE   STATISTICIAN.  467 

)  between  the  true  and  the  false,  and  to  discount  the  state- 

tj       are  manofactored  to  affect  the  market.    These  remarks 

amy  to  statistics  deliberately  made  for  the  purposes  of  dishonest 

I.    To  assume  that  such  practices  are  unknown  would  be  the  height 

confiding  simpUcity.    Nor  is  it  strange  that  in  the  eager  hunt  for 

ITS  reputable  public  news-gatherers  should  inadvertently  accept  the 

ements  of  interested  persons  concerning  crop  production. 

••  It      he  province  of  official  statistics  to  protect  the  producer  and 

mer,  by  an  accurate  forecast  of  crop  productioD,  against  the  specu- 

or,  who  would  confiscate  the  profits  of  the  farmer  and  reduce  the 

i  supply  of  the  poor  without  giving  the  pretense  of  an  equivalent. 

ny  millions  of  dollars  have  been  already  saved  from  this  piracy  by 

al  crop  reports."  * 

•uie  best  interpreter  of  statistics,  to  the  popular  miud,  is  the  graphic 

hod  of  illustration.    It  has  been  said  to  be  impossible  for  the  human 

.  to  measure  accurately  and  instantly  the  purport  and  true  extent 

k  billion.    To  the  ordinary  mind  the  real  meaning  of  figures  is  dimly 

eived.    Their  examination,  therefore,  becomes  intolerably  "  dry." 

[uires  a  statistical  education  to  prepare  one  for  utilizing  fcdly 

itical  statements.    If  the  eye,  and  through  it  all  the  perceptive 

iies,  can  aid  in  measurements  and  comparisons  the  thorough  an- 

nding  of  the  occult  and  mysterious  figures  arrayed  in  sohd  and 

let     »le  phalanx,  the  help  to  the  novice  is  invaluable.    To  make 

ling  of  important  facts  in  American  agriculture  so  plain  that 

WHO  runs  through  the  New  Orleans  Exposition  can  read  intelligently 

runs,  ha«  been  the  object  in  the  preparation  of  the  diagrams  pre- 

I  for  exhibition  by  the  Bureau  of  Statistics  of  the  Department  of 
gnculture. 

PEOPORTION  OP  LAKD  IN  PAEMS. 

TMafif     a  I  has  no  reference  to  relative  areas  in  farms  in  the  several 
*nd  Territories,  but  simply  to  the  proportion  of  the  superficial 

II  each  which  is  occupied  by  farms.    The  horizontal  lines  repre- 
I  percentage  of  the  entire  area,  which  the  perpendicular  lines  mark, 

to  right,  by  numbers,  one,  two,  three,  to  twenly-nine. 

'I.  wiu  be  seen  that  the  State  most  fully  occupied  is  Ohio,  which  has 

six  i)er  cent,  of  its  land  surface  in  town  area,  roads,  or  waste  lands. 

Ohio  Valley  stands  above  tlic  older  settlements,  Pennsylvania, 

York,  or  Massachusetts,  in  the  proportion  of  surface  in  farms.  In- 

[laving  88.9  per  cent. ;  Illinois,  88.4.    Kentucky,  with  84  per  cent., 

ri  the  next  place,  which  is  taken  by  the  little,  but  well  occupied, 

)f  Delaware,  with  86.9  per  cent.    The  next  in  order  are  Vermont, 

•  Maryland,  81.1;  Connecticut,  79.1;  Now  York,  78. 

divisions  having  less  than  28.9  per  cent.,  the  average  for  the 

i  States,  are  Louisiana,  Minnesota,  Texas,  Nebraska,  California, 

Oregon,  Colorado,  Nevada,  and  all  the  Territories.    Iowa,  a 

ate,  had  already  (in  1880)  seven-tenths  of  her  superficial  area  oc- 

%s  farms. 

mountain  orea  of  New  England  and  the  Alleghanian  system, 

>f  wJiicli  is  unsuitable  for  farming  operations,  depress  theper- 

t  in  these  old  States.    The  average  in  the  six  Eastern  States  is 

'•^nt;  in  four  Middle  States,  72.9;  in  the  Southern,  from  Mary - 

mtucky,  43.3 ;  in  the  Western,  to  the  Eocky  Mountains,  in- 

Missouri  and  Kansas  on  the  south,  54.4;  in  the  Pacific  and 
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Itocky  Moantaio  States,  7.6 ;  in  the  Territories,  1.4.  A  large  p&rtol 
the  elevated  ^rostem  areas  is  assmned  to  be  iinilt  for  general  agricolt 
ure,  thongli  special  culture,  carefully  adapted  to  situation  and  luimidi^- 
witii  ameliomtionB  of  irrigation  and  onltiTation  and  jodicious  selectioii 
of  plants  in  crop  distribution,  ■will  prodnce  resnlts  in  agriculture  wMcli 
will  surprise  the  farmers  of  to-day  wlio  live  to  witness  the  developmeuts 
of  twenty  yeiirs. 
TIiu  followiug  is  the  stateuiciit  on  wliich  the  diagram  is  bastfl: 

I'roportion  of  land  in  farmt  to  iolal  land  aur/atf. 


SUtc»  Mil  Torrilurloi. 

1 

• 
SUtMwidTerrilortM. 

J 

Sl.tOT  oiifl  Tenitoiiti. 

i 

Vh 

6*.i 

74.1 

78. 0 

«e.7 

86.B 

77!  8 

OT.0 

1 
1; 

44.1 

sn" 

^^.BMipihlra 

SI 

tSSl:;::::;::::;::: 

SSsi" 

Sr^J.^":::::::::: 

s&;;;;;;;e 

^r:;;;;:;;;;j 

", 

The  actual  land  areas  reported,  by  the  census  of  1880,  of  States 
farm  lands  in  each,  from  which  the  foregoing  x''^l>*^i^tions  are  obtaiocu, 
are  as  follows : 
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The  land  Hurface  of  the  United  States  makes  an  age 
1,856,108,800  acres,  of  which  C36,081,836  ai«  comprised  in  &i 
is  exclusive  of  (lie  Indian  Territory  and  Alaska. 
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Increcuse  of  Farm  Values  of  Afirrioultural  Products  in  Twenty  Years. 


18S9. 


1879. 
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ESrCEEASB  OF  PAEM  ACREAGE  IN  THIBTY  TEARS. 

^        farm  area  of  the  United  States  lias  nearly  doubled  in  thirty 

increasing  from  293,560,614  to  536,081,835  acres.    Daring  the 

i/en  years  the  taking  up  of  Government  lands  in  the  West  and 

And  the  State  lands  of  Texas  was  active.    The  most  fertile  areas, 

le  encroached  upon  in  the  newer  settlements,  were  taken  possession 

th  a  certainty  of  appreciation  in  valae  that  added  intensity  to  the 

t  of  homes  obtainable  at  insignificant  prices.    The  absolutely  free 

Bad  had  not  at  that  time  been  guaranteed  by  law.    In  the  next 

to  the  disturbing  element  of  civil  war  prevented  aggregate  in- 

,  the  States  within  the  theater  of  actual  warfare  declining  in  area, 

ms  being  abandoned  and  hence  not  counted  as  farms.    At  the 

I  XII     many  of  the  Western  States  showed  a  considerable  increase. 

I        ,  lor  instance,  with  1,778,400  acres  in  1860,  had  5,656,879  in  1870. 

[/ween  1870  and  1880  the  new  lands  taken  into  the  farm  area  ex- 

d  128,000,000  acres.    Of  this  no  less  than  49,000,000  were  in  six 

isions  between  the  Mississippi  and  the  Rocky  Mountains.    The  in- 

was  large  in  the  South,  especially  in  Texas,  where  it  was  nearly 

lu      000. 

T      proportion  of  unimproved  land,  notwithstanding  the  new  land 

Jcen  up,  has  been  constantly  decreasing.    It  was  61.5  per  cent,  in 

I;  59.9  in  1860;  53.7  in  1870;  and  46.2  in  1880.    The  aggregates 


Years. 

Farm  land. 

Improved  land. 

203,  SCO,  614 
407, 212, 538 
407, 736, 041 
536, 081, 835- 

113. 032. 614 

163, 110, 720 

188, 021, 09A 

284, 771, 042 

Diagram  II  shows  these  areas  in  squares  drawn  to  a  scale  of  1,000.000 
«8  per  square  incli,  the  improved  and  unimproved  distinguishea  by 
rent  colors. 


FARM  VALUES  OF  PRODUCTS  OF  AGRICULTURE. 

The  increase  of  twenty  years  in  the  values  of  products  of  American 

icolture  has  been  far  greater  than  the  increase  in  population.    Quan- 

bave  enormously  increased,  and  values  have  changed,  some  being 

and  others  higher  than  in  1860.    The  principal  products  are 

I  in  Diagram  III  in  the  order  of  their  prominence.    Meat,  which 

its  ranch  grass  or  pasturage,  is  first,  followed  by  com,  wheat, 

dry  products,  cotton,  poultry  products,  &c.    Com  stood  first  in 

oecause  the  grains  of  the  western  half  of  the  continent  were  nn- 

f  and  meat  production  east  of  the  Mississippi  has  assumed 

7  enlarged  proportions.    A  part  of  the  com,  about  half^  and  a 

t  of  the  hay  are  duplicated  in  the  values  of  meats.   The  dairy 

ire  principally  from  pasturage,  and  therefore  do  not  duplicate 

y  values  of  other  items.    The  products  represented  in  the 
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diagram,  and  tlie  proportion  of  each  in  tlie  two  periods  aregi 
miilions  of  dollars,  as  follows : 
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The  prodiictioDB  of  farms  iu  detail,  quantity,  and  value  of  I  t' 
perio<lR,  were  substantially  as  in  the  following  tnble,  not  iuclmliiiE  i 
of  eoni,  straw,  milk  consumed  in  farmers'  families,  field  crops  ' 
and  numerons  small  prodncts,  which  may  ht)  held  to  offset  the  nnp 
tion.s  of  corn  in  uiea^ making  and  the  far  smaller  diipIicationK  in  dai 
ing,  for  a  vaat  preponderance  in  values  of  meats,  bntter,  and  cliMW 
derived  trom  grass  depastured. 
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OTHER  INDUSTRIES  INCREASE  FARM  VALUES. 

'he  settler  in  new  eoniiminities,  the  pioneer  in  cultivation  of  wild 
who  avails  himself  of  his  opportunity  to  select  the  choicest  lands, 
a  [y  and  rightfully  expects  to  be  benefited  in  the  future  by  in- 
e  of  values.  He  may  hoi)e  that  his  children  will  derive  further  ad- 
11  e.  His  reasonable  expectations  are  sometimes  fulfilled;  often 
y  ]  disappointed.  If  the  soil  proves  to  be  less  fertile  than  more 
oreu  regions,  or  railway  facilities  are  denied,  settlement  will  be  slow, 
ds  poor,  schools  half  supported ;  with  such  conditions  prices  of  lands 
I  advance  with  provoking  tardiness.  If  the  soil  is  rich  and  settle- 
it  rapid,  till  all  the  land  is  occupied,  while  there  are  no  industricjs 
ond  the  line  of  agriculture,  no  families  dependent  on  their  neighbors 
food  supplies,  no  mines  or  mills,  a  certain  level  of  moderate  values 
f  be  reached,  but  no  high  prices  of  land  or  products  will  result.  This 
troved  by  the  census  and  other  reliable  facts  on  which  the  figures  of 
igram  iV  are  based,  and  by  similar  facts  in  the  history  of  every 
ntry  in  which  varied  industries  flourish.  The  statement  that  "otlier 
ostries  increase  farm  values"  is,  therefore,  axiomatic  rather  than 
oretical .  The  same  facts,  and  similar  data  in  all  industrial  history,  show 
t  mere  increase  of  jwpulation  does  not  produce  the  highest  values, 
ustry ,  not  population,  creates  wealth.  Prices  are  not  enhanced  by  the 
nee  of  paupers.  Increase  of  farmers  advances  prices  in  new  set- 
its;  beyond  a  certain  limit  numbers  may  diminish  prices,  as  in 
of  India  and  other  countries.  Dense  population,  all  employed  in 
iculture,  can  never  raise  prices  or  produce  prosperity  as  the  same 
•ulation  judiciously  proportioned  among  productive  industries.  The 
rement  will  ever  be  '^  proportionate,  not  to  numbers,  but  to  produc- 
)  forces  in  action,  degree  in  skill,  persistence  in  labor." 
'he diagram  establislies  this  hypothesis:  ^'Values  in  agrictiUure  are 
anced  by  increaRC  of  nonagrictdtural population,^ 
t  includes  three  similar  figures,  each  outlining  a  pyramid,  the  base 
vhich  represents  the  sum  of  human  labor  in  the  United  States,  in  the 
rregate  numbers  rejiorted  by  the  census  as  employed  in  all  occnpa- 
»8.  Each  pyramid  in  its  structure  includes  four,  the  base  of  each 
Qg  the  i)ercentage  proportion  of  thase  engage^l  in  agriculture  to  the 
negate  in  all  occupations. 

■he  broadest  base  includes  all  the  farm  lands  in  those  St^ites  in 

icU  70  per  cent,  or  more  are  employed  in  agriculture;  the  next,  all 

amis  in  States  where  50  to  70  per  cent,  are  so  employed.    The 

two  refer  to  lands  of  States  where  less  than  half  of  the  \nhor  is 

Qtnral,  30  per  cent,  being  the  dividing  line  between  them.    The 

^    on  represents  comparative  value  of  farm  lands  from  one  dollar 

.    All  the  farm  lands  in  each  of  these  four  classes  are  «ggre- 

eu,  and  an  exact  average  of  all  obtained.    The  apex  of  each  imrt  of 

Romposite  pyramid  indicates  the  average  value  of  e^ch  class  of 

The  result  is  striking — $5.18  per  acre  for  States  averaging  77 

\t  in  agriculture,  $13.53  where  58  per  cent,  are  in  agriculture, 

o  for  42  per  cent.,  and  $38.65  for  18  per  cent,  employed  in  agri- 
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The  actual  aiea  and  valne  are  tlius  sbonn  in  these  fonr  classes  of 
States: 
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The  first  class  has  82  per  cent,  of  all  labor  in  industries  prodnen^ 
nothing  from  the  soil,  and  dependent  on  18  per  cent,  employed  in  fori 
prodncdon,  or  else  upon  prodnct-s  of  otlter  States.  These  are  the  mm 
iulvanced  maoafacturing  States,  and  mining  States  and  Territorial,  ab 
follows : 
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In  the  District  of  Columbia  the  farm  lands  are  so  near  to  a  city  o( 
nearly  200,000  people  that  its  farm  lands  are  also  subarban  prop«ity, 
with  prices  beyond  the  mere  agricultural  value.  The  lands  neit  in 
value  are  those  of  ^Now  Jersey,  so  near  to  four  millions  of  nrban  popn- 
lation  just  across  its  borders  an  to  make  practically  a  lower  propcn 
ii)  ngricnititre  than  MassochuseHs  or  Khode  Island. 
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tlitrd  iucludes  all  States  baring  one-half  and  not  exceeding 
:entli8  employed  in  agricalture,  the  newer  States  of  the  West, 
solder  and  oiore  diversified  of  the  districts  of  the  South. 
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Class  four  comprises  the  part  of  the  South  most  absorbed  in  the  cot- 
ton industry,  least  interested  in  various  i)roductioii8  in  agriculture,  and 
least  advanced  in  manufactures  or  mechanical  industries. 

These  ligures  teach  that  inono-industrialism  is  stagnation  aud  pov- 
erty, and  variety  in  industry  the  life  of  business  and  assurance  of 
prosperity. 

THE  farmer's  INCOMK. 

In  this  statement  of  ^Miieome,"  net  income  or  profit  is  not  meant,  bnt 
the  reported  value  j)er  head  of  farm  production  as  given  in  the  ceiuiu. 
The  statement,  by  classes,  is  as  follows: 


ClaBses. 


First  class . . 
Second  class 
Third  clans  . 


FamiA. 


Acreii. 


Value. 


I 


Wocicn 

— i  iiHri. 

Valne     cultaHi 
perarre.- 


Fourth  class |    2,024,960 


1 

'  PertfnL 

1,060,081 

♦484,770.797 

♦ifiT             » 

i.WHj.svr) 

G16,  850,  050 

."{94             4! 

:i.017,971 

786, 681, 420 

'261             M 

1    2,024,960 

1 

324, 237, 751 

ICU                        H 

For  further  details,  by  States,  and  explanation  of  causes  of  Ic 
variation  and  mo<lification,  reference  is  made  to  Report  No.  3,  new 
series,  of  the  Bureau  of  Statistics  of  the  Department  of  Agriculture. 

THE  FARM  LABORER'S  WAGES. 

The  third  ligure  in  the  diagram  shows  that  the  average  wages  of 
farm  lalK)rer  are  subject  to  similar  influences,  though  to  a  less  degree 
labor  is  mobile  and  land  stationary.    The  average  wages  per  montli,uj 
the  year,  were,  in  1882,  respectively,  $24.14,  $2:5.51,  $19.51,  and  $13.07. 

The  diagram  illustrates  the  operation  of  a  law  in  industrial  ecoi 
by  which  the  value  of  farm  lands  dei>ends  more  upon  tlie  proiwai* 
tribution  of  productive  labor  in  industries  than  upon  the  fertility  oi 
the  soil,  and  that  tlu^  "farmei''s  imionu>  is  highest  where  fa 
fewest.-' 

AVEIiA(;H  WAGES  PER  MONTH. 

l)ia<i:ram  V  shows  the  average  rate  of  wages  for  farm  lalK>r  by  jn* 
of  States,  at  four  different  ])eriods,  viz,  in  1809,  1875,  1879,  and  l»s 
This  exhibits  remnrknble  fluctuations,  from  the  highest  rates  after 
war  to  those  of  the  era  of  industrial  depression,  and  return  t<i 
l)ayments,  ibllowed  by  an  ui)ward  swing  of  the  pendulum.    These  »>« 
ages  were: 
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DIAGRAM   VI. 


Value  of  Farm  AnimalB  in  1884. 
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YALUES  OF  FAEM  ANIMALS. 

Diagram  VI  illustrates  the  comparative  value  of  the  animals  of  the 
fieyrm,  in  1884,  by  a  circle  wliicli  represents  thejaggregate  value,  while 
segments  of  the  same,  in  diflerent  colors,  show  the  relative  proportion 
of  each  kind  of  animals.  The  prominence  of  the  cattle  interest  is 
strikingly  manifest,  being  44.8  per  cent,  of  the  aggregate.  Horses 
come  next,  with  33.8  per  ct^nt.  5  swine,  10 ;  mules,  0.6 ;  sheep,  4.9. 

The  values  are  as  follows : 

Hones $833,734,400 

MnleB 161,214,  »76 

Cattle 1,106,715,703 

Sheep 119,902,706 

Swine 246,301,139 

Total 2,467,859,924 


IN(  REASi:  OF  FARM  ANIMALS  IN  THIRTY  YEARS. 

Diagram  VII  shows  the  comparative  nnmbers  of  horses,  mules,  cattle, 
Bbeep,  an<l  swine,  at  four  decennial  periods.  The  diflferences  are  shown 
by  horizontal  lines.    The  numbers  are  thus  presented: 


Stock. 


-mes 
tie. 


1850. 


4, 336, 710 

^')9, 331 

17, 778, 907 

21.723,220 

30,  354, 213 


1860. 


6, 249, 174 

1. 151, 146 

25,620,019 

22,471,276 

33,  512, 867 


1870. 


7,146,370 

1, 126, 415 

23,820,608 

28,  477, 951 

25, 134,  569 


1880. 


10,857,488 
1,812,806 
35.926,611 
35.192,074 
47, 681, 700 


This  table  includes  only  the  stock  of  farms,  exclusive  of  ranches. 
Were  animals  or  ranclies  included,  the  cattle  and  sheep  of  1880  would 
largely  increased,  and  those  of  1870  slightly.    At  the  other  dates, 
I  i-anch  interest  was  scarcely  appreciable. 


PROGRESS  OF  WHEAT  PRODUCTION  IN  THIRTY  YEARS. 


Dia<ri:iin  VIII  compares  wheat  production  in  the  ten  States  of  high- 

rnnk  in  wlieat-;[rrowinfc  at  each  decimal  census,  from  1850  to  1£^, 

Vlflinrjiros  conspicuously  the  extraordinary  advance  of  Missouri, 

o,  ]\liclii<ran,  Minnesota,  Iowa,  and  California.    Two  States  in  the 

for  1870  exceed  in  production  the  whole  ten  of  the  1849  list,  and 

ly  equal  entire  cn>p  of  tliat  year.    The  changes  of  this  short  i)eriod 

wonderful:  three  States  of  the  first  list  fail  to  appear  in  the  ten  of 

rest  proiluction  in  1870.     Pennsylvania;,  which  was  first  In  rank  in 

),      IS  tenth  (and  last  of  the  list)  in  1879.    Ten  States  in  1849  pro- 

06  i>er  cent,  of  the  cro]) ;  in  1859,  ten  produced  75  per  cent,;  in 

ihe  list  of  ten  represents  79  per  cent.,  and  that  of  1879  three- 
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fourths  of  the  prodactioa  of  the  coaDtry.    The  following 
basis  of  the  diagram : 
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The  diagram  briogs  ont  the  fact,  so  generally  tinappreciatei 
Qoted,  that  the  principal  wheat  region  of  the  country  is  the  Ohio 
and  not  the  "  Northwest,"  or  the  Pacific  States.    Thenndnepi 
of  a  single  crop  in  a  State  by  no  means  fixes  its  rank  in  prodtic 

YIELD  PEE  ACBB  OF  WHEAT. 

Diagram  IX  shows  the  difference  in  rate  of  yield  of  the  l  i 
Territories  in  1879.  The  Ohio  Valley  makes  the  largest  yiei 
England  about  the  same  as  the  Padfic  coast,  and  the  spmj 
region  much  less.  The  average  rate  of  yield  is  small  in  the 
though  there  are  instances  of  very  heavy  yields,  indicating 
hUities  of  certain  soils  in  that  region  IJrom  wheat  production. 
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PRODUCT  OF  WHEAT  PYAl  HEAD. 

The  relative j)rominence  of  wheat,  as  a  crop,  in  the  several  political 
divisions,  is  shown  by  Diagram  X.  It  illustrates  the  extremes  of  sui>- 
ply,  from  little  more  than  half  a  pint  to  each  inhabitant  in  Louisiana  to 
for^-fonr  bushels  in  Minnesota.  It  exhibits  in  a  glaring  light  one  as- 
pect of  specialties  in  agriculture,  or  one-idea  laruiing.  The  product 
per  head  for  each  division  in  1879  was  as  follows : 
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EXPORTATION  OF  WHEAT  IN  FIFTYEIGHT  YEARS. 


Diagram  XI  presents  a  pyramidal  form  illustrating  both  quantity  and 

1     ae  of  wheat  exported  since  1825,  the  base  line  measuring  the  v^ue 

in      llions  of  dollars  on  the  right,  and  the  quantity  in  millions  of  bush- 

<     the  left,  while  the  horizontal  bars  furnish  new  bases  for  similar 

J    asurements  for  each  period  of  five  years. 

Xhe  diagram  also  shows  separately  the  wheat  and  flour  exported,  the 
latter  of  course  reduced  to  bushels  of  wheat.  Fifty  years  ago  the  ex- 
ports were  mainly  flour;  in  later  years  grain  has  so  preponderated  that 
in  the  whole  period  more  than  six-tenths  have  been  in  unmanuiactured 
wheat.  The  entire  value  exceeds  two  and  a  half  billions  of  dollars ; 
enoagh  to  buy  one-fourth  of  the  farms  of  the  United  States.  Half  of 
this  value  is  represented  by  the  shipments  of  nine  years ;  in  a  single 
year  the  export  has  surpassed  in  v^ue  all  the  foreign  trsbde  in  wheat 
ft     1 1825  to  1860,    The  trade  has  been  an  extraordinary  development, 

Dcipally  of  a  few  years  of  European  scarcity  from  a  series  of  crop 

latiinres.     This  sudden  movement  has  been  checked,  and  a  sharp  retro- 

has  resulted  from  better  crops  in  foreign  countries,  causing  heavy 

,     uction  in  prices  of  wheat.    While  there  is  no  probability  in  Euro- 

ta  counties,  of  a  home  supply  equal  to  that  of  thirty  years  ago,  there 
>  prospect  of  high  prices  for  whciit  in  the  immediate  future. 
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Tlie  exiiibit  is  fouoded  on  the  following  data,  compiled  & 
records  of  cxiwrtatiou: 
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«!.00O,7B5 
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181,719,588 

*n 
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89, 375, 74 1 

20 
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181.719,588 
7S.  775.220 

257.494.808 

301.803,251 
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i 

93,5-7.7+4 
178, 47U,  444 

1 

495,220,129 
587,281,848 
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380,575,813 
380,  wo,  900 

SSCllROTJ 
OS,  382.  BOS 
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1,48 
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898 
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1,219 
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1,500 

034,133 
506,  US 
207. 2M 
753.533 
152,018 
381,738 
281.  on 

720.  IM,  010 
21,003,917 

1,51 

801.  eU,  133 

«:  872: 010 

747.7ffr.9«J 
2S.  095. 721 
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130,701,079 
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772. 883. 084 
29;i«7:713 

'jS33»;m 

l,210,7.-«.533 
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4*:  047!  157 

• 

882.831,851     1.27 

'■ni;^t"3 

311. 375;  055 
OIU.  200.  000 

•m206,«oa .  !,11 

'■m::^Ti^■u 

Total 


PRODUCT   PEE  HEAD  OF  THE  WHEAT  OF  EUROPE 
UNITED  STATES. 

Tbe  comparative  production  of  wlieat  in  this  and  Europeao  coi 

relation  to  populatioiiis  the  sabject  of  Diagram  XII.    It  does 

e  supplies  by  importation,  biit  shows  what  is  done  liy  faru 

coniitry  to  snpply  the  population  of  each.     It  is  shown  : 

Dion  linear  method,  the  number  of  bushels  per  head  beinf 

I  by  horizontal  lines,  which  arc  crossed  by  perpendicular  li 

the  number  of  bushels. 

J        ^  are  features  in  this  exhibit  calculated  to  sorpriae  tbe 

1.    For  instance,  Russia,  the  principal  competitorof  thia  c> 

exportation,  has  only  2.1  bushels  per  head,  while  the  1 

nad  9.2  in  IST'.I,  the  census  year.    The  reason  is  Bossia  e 

and  eats  but  little  of  it,  using  rye  instead.    Germany  h 

:elative  supply,  and  she  uses  rye  rather  than  wheat  for 

r,  France,  and  Spain  stand  in  the  front  rank  aa  to  snpt 
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The  Ibllowiiis  tabic  uhows  the  quantity  itroduced,  tbe  populatioi],au] 
i-ato  of  supply  in  the  utMus  of  Euroiw : 


Autri*.. 

iiiiietiiiD... 


lireat  BrlUiu 


l(«ly 

NetltarbiDdi 


ToUl  for  Uultu'I  HMtt  (ISTD)  .. 


Imliaad.'  P 


At.M3.yX 

!.« 

aiuK 

ia.tm.iiei) 

YIELD  OF  COBS  IN  1873  AND  1883  IN  GEOUPS  OF  STATES, 

DiagKiiii  XIII  coinparos,  by  grouiwof  States,  the  com  yidd flf  1*3 
iiud  188,1.     It  is  as  followB : 


l-raim-HluluJppi  StUra 

XctrKoKludSUtM 

Now  York,  Ni>v  JwMf.and  fesnijli 

Rooky  MunntHiDnL'iaii.... 

linlHnrp.  MinrlaiHl, UHl  V trslnln  •>■ 

Inilf  iiuulliirniiWlPi..- 

AIIaiill[-SuuIh*nii^tMM 


Al   ft' 

ma-) 


ANNUAL  VARIATION  IN  YIELD  OF  COSS. 

Piagrani  XIV  sliows  the  average  yield  per  acre  of  tiie  entire ;      ' 
coin,  as  estimated  for  fourteen  years  past.    It  shows  that  five 
Lave  been  nnder  the  average  rate  of  yield  (of  26  bashels),  seren  o 
;i.verage,  and  tn-o,  187C  and  1884,  n»  near  as  possible  to  sadi  vn 
t)iily  two  years  in  the  ten  between  1870  and  1880  had  short cropB,' 
only  one  since  that  rose  to  a  medium  rate  of  yield.    The  figtuee  &n 
tVfllows ; 
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DIAQBAU    XVI. 


Product  of  Corn  per  Capita,  1879. 
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YIELD  PEE  ACRE  OP  CORN. 

I>iagr&in  XV  indicates,  by  States,  the  yield  per  acre  of  coru  in  the 
luBt  census  year.  There  are  annual  variations  in  yield,  from  drought 
<nr  other  causes,  so  that  the  State  which. occupies  the  first  place  in  a 

f[iven  year  may  be  preceded  by  several  States  in  the  following  season. 
n  1879  Iowa  stood  first  and  Nebraska  second  in  rank.    The  basis  of 
this  diagram  is  as  follows : 


StatM. 


Ibiiie 

Vvw  Hsmpshire 

Vermont , 

llMMftchasetts  .. 
Bbode  Island — 

Connecticnt 

Hew  York 

Hew  Jersey 

PeimsylTania... 

Delaware 

Maryland 

Virginia 

HovthCarolioa.. 


Yield 

per 

acre. 


31.0 
36.9 
36.5 
33.7 
31.4 
33.7 
33.2 
32.4 
33.4 
19.3 
24.0 
16.5 
12.2 


States. 


South  Carolina 

Georgia 

Florida 

Alabama 

MissiBsippi 

Louisiana 

Texas  

Arkansas 

Tennessee 

West  Virginia. 

Ken  tacky 

Ohio 

Michigan 


Yield 

per 

acre. 

9.0 

9.0 

8.8 

12.4 

13.6 

13.3 

11.8 

18.6 

21.6 

24.0 

24.1 

34.1 

35.3 

States. 


Indiana... 
Illinois ... 
Wisconsin 
Minnesota 

Iowa 

Missonri.. 
Kansas ... 
Nebraska. 
California. 
Oregon  ... 
Nevada... 
Colorado.. 


Yield 

per 

cent. 


81.4 
36.1 
33.7 
33.8 
41.6 
36.2 
30.9 
40.1 
27.8 
22.5 
26.5 
19.8 


PEODTJCT  PER  HEAD  OF  CORN. 

The  distribution  of  corn  is  general.  There  is  no  State  or  Territory 
in  which  it  is  not  grown,  yet  in  Massachusetts  in  1879  the  product  is 
only  one  bushel  to  each  inhabitant,  while  169  bushels  per  head  were 
grown  in  Iowa.  Nebraska,  Kansas,  and  Illinois  are  next  in  rank,  each 
having  a  supply  exceeding  one  hundred  bushels  to  each  inhabitant,  or 
five  hundred  bushels  to  each  family.  Only  one  other  State  has  half  as 
mnch;  Indiana  has  fifty-eight.  The  supply  is  thus  given  by  States  in 
Diagram  XVI: 


Supply 

per 

head. 


JIfsine 

Kew  Hampshire 
^"-rmont 

-isachasetts  . 

de  Island... 

'     jiecUcnt.... 

•rYork 

•r  Jersey 

jnsylvania  . . 

*aware 

Inland 

.jpnia 

rth  Carolina. 


1.5 

c.  1 
1.0 


1. 
•> 


3 
0 
.M 
9.9 
10.7 
26. 6 
17.1 
19.2 
20.  0 


South  Carolina 

(Georgia 

Florida 

Alabama 

Mississippi.... 
Louisiana...... 

Texas 

Arkansas 

Tennessee ..... 
West  Virginia. 
Kentucky  ..... 

Ohio 

Michigan , 


Supply  i 

per 

head. 

11.8 

15.0 

11.8 

20.2 

18.8 

10.5 

18.3 

30. 1 

40.7 

22.8 

44.2 

34.0 

19.8 

Indiana... 
niinoia  ... 
Wisconsin 
Minnesota 

Iowa 

Missouri.. 

Kansas... 

Nebraska. 

California 

Oregon..., 

Nevada... 

Colorado. . 


58.4 

105.9 

26.0 

19.0 

169.3 

93.4 

106.1 

144.7 

2.3 

0.7 

0.2 

2.3 


PROGEESS  OP  CORN  PRODUCTION. 


am  XVII  presents  in  graphic  outline  the  movement  of  corn- 

:  in  thirty  years,  at  four  decennial  periods,  in  ten  States  of  prin- 

M     tion,  at  each  census.    It  shows  the  center  of  production 

)j    iward  as  well  as  westward.    In  1849  six-tenths  of  the  crop 

A— '84 
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WHH  s:i-uivn  iu  till!  SoiitL  ;  in  1S71)  the  only  Southern  States  included 
tilt;  list  of  ten  yeare'  priucipal  prmlnction  were  Tennessee,  Keiitni-k,i, 
itiid  ^liKsoiiri,  while  thirty  years  before  only  Ohio,  Itirliaua,  aud  lllioDK 
wvve  ill  the  Northern  list.    Ad  examination  of  the  ti^ures  will  gha« 
gram  growth  and  reniiirkable  changes. 


Xu.                        6Ul«l. 

1MB.         JKo. 

BUtM. 

IKI. 

lIKl-iv::::::::::::::;::;:: 

BuiAilt. 

SilmiM'-  s 

KcBtiKik; 

;i;!^Ji'i 
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w,«ii(i,»Kiii  |;  K 

town 
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2T.«I,W1      10  1  Ceorila 

So.                       SWte». 

ISW. 

-v.. 

Statu. 

ifli 

Sufbtlt. 

BK.BM.OBJ 
GT.M  1,144 

S:SS 

™.uai,ow 

lii 

I8,«,.ai5 

1 

10 

fer^t^ri-;:;;:;::::::;::::::;;. 

3K,4a:3 

iisiTiiM 

SKS::::::::::::::::::::; 

g     PiTii'jlranla 

e\W,l:J 

4iKl.iI 

1 

■ 

The  proportioii  piodiiced,  respectively,  by  the  ten  priucipal  am- 
growiug  States  was  as  follows: 


prSdtlSlS^ 

s!'"5sr 

BtukelM. 

1    ^'"*<'- 

Mg,l«l,»C  ;  Til  !         J*.»)l,ll> 

! 

KXl'OKTATION  OF  COKS  IN  FIFTY-EIGHT  YEABS. 

Diagram  XVIIl,  a  llgure  upon  the  eaue  plan  and  scsiie  as  that  illn«- 
tratiiii;  tlio  exportation  of  wheat,  shows  a  similar  mpidity  of  develuii- 
iiK-iit  in  I'orcign  ti-adc  in  recent  years,  though  the  volume  of  shipmeiitH is 
wiiiiill  ciiiiipiired  with  wheat.  The  exports  of  the  whole  period  are  little 
iiion;  ihaii  half  of  one  year's  x>rodiictioD  at  the  pre^ut  time,  being  le&ii 
tliiin  Ji  billion  bushels,  valued  at  65.7  cents  per  bushel.  The  aunmt 
bhipiMcnt's  liuctuute  with  the  price,  from  two  million  bnshels  when  prit*8 
arc  hiffh,  to  one  hundred  millions  when  com  is  eheai>e8t,  disproving 
the  Ktaieinent  that  Liveipool  fixes  the  values  of  all  our  products  which 
happen  to  bo  marketed  there  iu  part.  On  the  oontrary,  in  the  com 
trade,  domestic  prices  control  foreign  shipments.  It  is  another  illiistrti- 
tion  of  the  fallacy  of  certain  trite  assumptiouB  in  popular  dicta  of  po- 


Export  of  com  in  fijtyeigkt  years. 

isas 


QUANTITY 

BUSHELS. 
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litical  economy.    It  w  tbo  law  of  BUltl'I.V  and  (lemntiil  IbaL  yoveriis,  iiud 

lere  the  foi-ciK'i  ilemaud  is  a  tiille  its  eft'oct  is  seaixielj-  appreciable. 

des,  tbis  small  duinaud  is  itself  almost  entirely  depeudeut  od  price, 

Ha  L      product  is  uot  iudispeusable. 
Tub  following  t»)>leu  give  tliodctail.-i  ul'tLia  exjiortatiou  in  nunual  or 

quiuqueuDial  {>ci'iodH: 

',hriiiility  uf  ix{H>rtt  of  corn  iind  com-mml. 


Tf»r». 

Co 
Buib-la. 

UuthrlL 
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■bcbI. 

JiiiihiJa 
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a,BW,TW 
!!,5e8,«B 
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8.40S,1«4 
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11,309,880 
»,  ^,  SSO 
Z8,770,5M 
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57,096.848 
5»,  400.  sot 
M,  149,272 
81,305.040 
fiS.373.8G8 

6,064,343 

B,0(>li.6M 

7,^,oai 

10,758,788 
54,SW»1 
73,490.067 
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ISS,  000.011 

a»,e8o,L-g7 
3S2,(*ia,aM 

403,  BBS,  774 

4Ta.iM,:s7 

SM.(1S7.8K 
044,  KM.  107 
7A1I3.0M 
«(o,03il50 
878,  ;i  7, 074 
018,803.808 

12,502,820 

fl,fflM,B50 
1,1S4.»7B 

o,«n8,iM 

0, 778. 884 
4.5«l,D0e 

17,063.613 

3,4U.m 

25,08»,«18 

|l>.75g,7SB 

4a,aK,i5S 

■ar 

78,865.571 

s3,mMM 

'tias 

107, 256, 501 

":S?;w 

1:Sia 

140,018,856 

1IX1..I*M)K1 

Ji8,  8911.1111 
47, 903.  £71 

»*,MI).S»7 
I46,1S:^D1S 

4;70«.4»g 

38,S42.aO0 
5,  420,  DO* 

1ST,  398,311 

250,751,083 

•!:ffig 

403.020,810 

ta.m,Mt 

1:!gS 

454,231,343 
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VaUi  of  export*  of  com  and  com-MosL 
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EFFECT  OF  VARYINU  I'UODUCT  ON  PIUOE  OF  CORN. 

Diagram  XIX  illustrates  the  inter-relatioiis  of  yield  and  price.  The 
yield  per  acre  is  that  of  the  entire  breadth  of  the  coru  crop,  and  the 
price  the  average  for  the  entire  product  of  the  coantry  in  farm  markets, 
as  reported  by  conntiea  in  December  of  each  year.  The  redacttOD  o( 
yield  in  1S73  and  1S74  is  attended  with  marked  advance  in  valne ;  and 
the  snccessive  crops  above  the  average  in  yield  canse  a  continaons  de- 
cline to  a  very  low  figure.    The  annual  yields  and  pricesare  asfollows: 


Twn. 

AvenEB  yield- 

Fiio*. 

2rt.l 

11 

ZJ.B 
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ms 

PRODUCTION  OF  CEREALS  IN  THIRTY 

Diagram  XX  tUostrates  the  progress  of  prodnction  of  the  several 
cereals  from  1849  to  1879,  as  reported  in  fonr  decennal  ennmerations. 
The  increase  has  been  greater  in  wheat  than  in  com,  or  357  per  cent,  j 
in  com,  190  per  cent.;  oats,  178  per  cent.j  rye,  75  per  centj  barley,  40 
per  cent;  buckwheat, 32  per  cent. 

The  prominence  of  maize  is  seen  in  the  fact  that  its  prodnction  is 
usually  twice  as  much  as  the  combined  prodnct  of  wheat,  oata,  lye,  bar- 
ley, and  buckwheat.  The  proportion  of  each  crop  to  the  whole  is  thus 
presented : 
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The  quantity  in  bushels  is  shown  in  the  following  table: 
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l»HODUCTH)N  ANJ)  EXl'OltT  OF  COKN  AND  WHEAT. 


Tlui  object  of  l>inj»:rani  XXI  is  to  i)resent  to  the  eye  a  comparative 
viow  of  the  ivceut  i)ix)cliiction  and  cxi)ortation  of  com  and  wheat,  to 
illnsimte  the  ])repoii(leratinjij:  volume  of  the  one  and  large  proportion 
exported  of  the  other.  The  period  is  seven  years  of  plenty,  in  tFlucli 
the  uverage  estimated  product  of  corn  is  1,510,000,000  bushels,  and  of 
wheat  43G,0(M).(MK).  Tliere  wiis  exported  in  this  period  an  average  (rf 
7L»,()00,00(>,  wliile  of  wheat  the  exports  averaged  141,000,000.  This  left 
for  coiisumptiou  aii  average  of  1,438,000,000  of  corn  and  295,000,000  of 
wheat.  This  jjave,  for  bread  and  seed,  nearly  6  bushels  of  wheat  j>er 
vapUa.    nie  ligiires  are  as  follows< 


Years. 


1877 1    I,842,r».'>8,0(»ft 

1878 1    1,888,218,750 


Wheat 


1879 
1880 

lan 

1882 

1863 


1,  M7, 901, 790 
1.717, 434,  M3 
1,194,016,000 
1,017,035^100 
1,551,000,895 


87, 102, 110 
K7, 884, 803 
99, 573,  Xifl 
03,048,147 
44,840  083 
41,666,053 
40,258,000 


Product 


301, 104. 140 
490.13-J.400 
448. 7»l  6HU 
4tiX.  Md  S4'tS 
:'Ml,  -J»(>,  KiU 
504,lK5i470 
421,080,160 
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U;,«7,MI 

1«,1M,»I 
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i4;,ni.» 

111,  534.  le 


PKODUCT  AND  EXrOUT  OF  OEEBALS. 

Diagram  !XXT1  eompares  the  production  of  cereals  in  1879  with  the 
exportation  from  that  crop  between  July  1, 1870,  and  June  30,  IStt. 
The  Hquares  which  represent  the  quantities  prmluced  of  tlie  several 
Stains  are  drawn  to  a  scale  of  3,000,000  bushels  per  square  iuch. 
The  design  is  to  present  to  the  eye  at  a  single  glance  an  idea  of  fte 
respective  volumes  of  the  different  crops  and  the  proportions  of  eaeh 
exported.  Every  one  who  knows  the  fact«  is  aware  of  the  great  pre- 
ponderance of  the  corn  crop;  but  there  are  few  to  whom  the  exact  pro- 
portion, presented  so  clearly  to  the  natural  eye,  does  not  prove  a  rev- 
elation to  the  mental  vision.  It  is  seen  that  the  maize  makes  a  larger 
show  than  tlie  other  five  combined,  and  that  the  three  minor  cropo, 
barley,  rye,  and  lMi<kwh<'.at,  taken  together,  only  make  3  per  cent  (rf 
all.    The  proportions  are  thus  shown  in  figures: 


Cereals. 


Product. 


(Jorn j 

Wheat 

()J118 1 

Jiairlov 

Kv«..' ; 

Jliickwlical 


Eipost 


Butkdt. 

1,764,591,670 

450,483.137  i 

407,868,900 

43. 997, 4!K- 

in.8:tl.f.9."» 

11,817.327 


-  I 


Buthit. 
180.3M.U! 

i.ia.w 


rRODUCT  PER  HEAD  OF  ALL  CKUEALkS. 

The  (lesi»^n  of  J)ingram  XXIII  is  to  show  the  comparntive  piwlw*- 
tion  of  cereals  in  Europe  and  in  X\n\  United  States.  TUe  latest  avail- 
able statistics  of  annual  production  are  used.  The  Bnropean  average 
is  16.1  bushels  jier  head ;  that  of  the  United  States  more  than  three 


DIAQBAM    XXL 
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Product  and  Export  of  Oereals  in  1879,    (Oenaus.) 
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DIAGRAM 

XXII 

'roduct  per  Head  of  all  CereBlH  In  Europe  and  the  United  Stotoe, 
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as  mncli,  or  S.I.S  bushels.  l<'riiuco,  Geriitiiiiy,  Uuugary,  Bouma- 
lenmark,  and  Sweden  exceed  the  Eiiro]>eaii  average,  other  coun- 
following  below  it;  Switzerland  producing  only  0.5  bushels  per 
The  use  of  coin  in  this  couutiy  in  place  of  roots  and  foragft- 
liii  feeding  of  farm  animals  makes  the  avtual  disjiarity  of  Enro- 
»vernges  less  Uian  it  appears.  This  substitution  of  one  crop  for 
er  renders  difficult  a  discriminating  comparison  of  relative  nban- 
.  Mnking  any  reasonable  allowance  on  this  score,  the  fact  remains 
irecedented  supply  in  the  United  States  for  the  sustenance  of  man 
east.    The  following  table  gives  the  quantities  and  average  per 

I'loilaci per  head  of  all  cerealt. 


luiilrlBi. 

Tutal  I>u9b«1«. 
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PROG11ES9  OF  COTTON  PRODUCTION. 

gram  XXIV  illustrates  the  progress  of  cotton-grrowing  since  1840. 
iod  of  twenty  years  from  1841  to  I8C0,  inclusive,  is  compared  with 
renty  years  since  the  civil  wr,  from  ISG5  to  1884, inclusive.  One 
3  two  decades  of  prudHctiun  under  the  system  of  involuntary  serv- 
:  the  nlliei',  {iroduction  by  free  labor.  It  shows  a  rapid  and  almost 
tuons  progress  in  each  period,  in  response  to  the  constantly  in- 
ug  wants  of  the  civilized  world.  It  shows  that  no  labor  convul- 
Qo  social  npbeaval.  no  sudden  impoverishment  of  individnals  can 
rt  the  manifest  destiny  of  the  cotton  belt  of  North  America  to 
y  the  world  with  the  cotton  fiber. 

)  dark  perpendicular  bands  in  the  diagram  represent  the  cotton 
led  for  home  consumption,  while  the  lighter  extensions  show  the 
Ttiou  of  each  year  exported.  The  height  of  the  two  indicates  the 
amoniit  of  thu  croji  in  pounds,  according  to  the  scale,  so  iax  as 
np  of  each  ^car  is  represented  by  the  annual  records  of  the  cot- 
lovement. 

is  an  exhibit  wliicli  speaks  well  for  the  soil  of  the  cotton  region, 
jcnperative  powpr.t  of  the  great  industry  so  prostrated,  and  is  in 
a  grand  pi-oiilici^y  of  progress  in  the  future. 
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The  product  of  tbe  first  period  was  26,C99,139,760  ponnds,  eqn^  to 
53,398,^79  bales  of  500  pounds  f^oss  weiglit  (iuclading  baling,  as  all 
cotton  is  sold  iq  this  eoimtry).  It  is  an  annual  average  for  the  peiiod 
of  2,609,914  bales  of  this  size.  The  more  recent  period  of  twenty  yeais, 
if  we  allow  2,300,000,000  i>onnd8  gross  for  the  crop  of  1884,  fiinuBliei 
a  product  of  41,156,1158,904  ponnds,  or  82,312,317  bales  of  the  earn 
weight.  This  makes  an  annual  average  of  4,115,616  bales,  and  lui  in- 
creased production  of  54.1  per  centl  over  the  first  period. 

A  still  more  intercstiug  and  important  fact  is  the  increased  h(HH 
consumption.  Of  the  first  twenty  years'  product  there  remained,  after 
exportation,  30.5  per  cent,  of  the  whole;  while  of  the  prodoct  of  tlie 
recent  iieriod  there  remained  36.6  per  cent.  The  actual  qnantities  VW) 
respectively,  8,126,120,734  and  15,129,792,522.  The  qnanti^  actasUj 
mautiractured  is  therefore  nearly  twice  as  much  as  in  the  twenty  yesn 
before  ISOO. 

AREA  OF  COTTON. 

The  area  of  cotton  has  increased  rapidly  in  tbe  past  twenty  yean, 
with  somewhat  unequal  annual  steps,  and  with  very  little  halting.  The 
area  attained  in  1 S84  has  exceeded  1 7,000,000  acres,  constituting  abont 
one-third  of  the  cultivated  area  of  the'  cotton  States,  com  and  coKon 
comprising  full.v  three-fourths  of  the  entire  acreage  in  arable  cnltare. 

The  idea  of  Diagram  XXV  is  to  present  the  area  by  States,  as  re- 
ported for  the  year  1879  by  the  census.  Many  may  feel  a  greater  oon- 
ildence  in  the  census  returns  than  in  any  estimates,  though  my  on 
'"timate  for  that  year  was  14,500,000  acres,  while  the  censiu  made  it 


DIAGRAM    XXV. 


Acreaere  of  Cotton,  1870.    (Censiis.) 
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14,480,019  acres.  The  diagram  is  in  the  form  of  a  circle  whose  area 
represents  the  breadth  in  cotton,  the  proportions  of  the  several  States 
being  shown  respectively  as  segments  of  such  circle,  of  differing  de- 
grees, according  to  the  following  statement : 

Acres. 

Georgia 2,617,138 

Alabama 2,330,086 

Texas 2,178,435 

Mississippi 2,106,215 

Sonth  Carolina 1,364,249 

Arkansas 1,042,976 

North  Carolina 893,153 

Louisiana — .  864,787 

Tennessee 722,562 

Florida 245,595 

AU  others.. .•: .-..  114,823 

Total 14,480,019 


SUGAR  CONSUMPTION  AND  PRODUCTION. 

Diagram  XXVI  represents  the  consumption  of  sugar  in  the  United 
States  in  1S82  and  1883,  by  circles,  which  are  divided  to  show  the  pro- 
portion of  foreign  and  domestic  product,  while  the  segment  which  stands 
for  domestic  sugar  is  subdivided  to  show  the  quantity  of  maple,  beet, 
and  sorghum,  as  well  as  cane.  Scarcely  more  than  a  line  suffices  to 
indicate  the  almost  inappreciable  quantities  of  beet  and  sorghum. 

The  statement,  in  tons,  is  as  follows : 


Deaoription. 


LookiADA  cane 

Others 

Maple 

Beet..... 

Sergbam 


ToUl 


Prodnotioii. 


Tons. 


151.533 

4,600 

20,000 

500 

250 


176,283 


Per  oent. 


14.0 
.4 


16.3 


PpodnotioiL 


Tost. 


148,865 

3,500 

18,500 

600 

400 


166,855 


Percent. 


12.3 

.3 

L6 

.1 


14.8 


«  Toni. 

Ccmsninpiion  in  1882 1,078^949 

Coneamption  in  1883 , , ^,,  1^164,391 


RAILWAY  FACILITIES  OF  THE  WOELD. 


On  the  authority  of  the  "  Railways  of  the  World,'^  by  Mr.  D.  McArthur, 
D  i\  XXVn  is  coustructed  to  show,  by  a  simple  lineal  comparison, 

1       Ablative  mileage  of  railways  in  Korth  America  and  other  grand  divis- 
s  of  the  globe.    The  statement  is  as  follows: 

Miles. 

rth  America 126,852 

pe 107,983 

11,923 

^n      ica 8,680 

6,933 

3,363 

8 1,513 

>      rica 398 

^ ^ 209 


4!t0       ia:i'(ii!r  of  ihi-;  commissionkk  of  AGHiuUL'rrKK. 

I'Alt.M   VALUKS. 

l)ki;;niin  \  Will  iiiaktis  uoiiipDrisDii  lit'  Jiinii  viiliie^,  by  Hi|iiiin'.s  c>f 
iliD'i'ii'iil  NJ/o,  tlic  sii]ii'i'tiuiiil  aiva  iil' fuuli  Kliovriii{i  tlte  reluiUv  pnt- 
jmi'tiiin  Ml' valuer  in  htiiils,  liiriii  iiiiiiiiiilK,fliul  furiil  ilDpleiM-lttH.  Tlirlijr- 
tih'H  used  aiv  tlicwt  of  four  decuiiiiitd  ceoKua  vimnierHtioiis.  Tliey  sif 
as  follows: 
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FARM  AND  FOBEST  ABEAS. 
Dingritni  XXIX  represents,  in  square  figares,  th»  an|Mii-Gcial  land 
areas  nf  the  several  States  and  TemtorieSj  witli  interior  sqaar^s  tbat 
.slmn-  tlic  farm  nrean.  tliviilcil  to  slisw  the  woodland.  It  indicateaatft 
glanre  tlie  i-miipin'ativi'  ^niiouut  of  laud  not  taken  as  farms.  Ohio  bit 
tilie  leiist,  and  suniit  of  the  Territories  are  mostly  nnoconpied,  the  ftnn 
uialiiiis  a  sc'aM:i-l.\'  at)|n-e(:iablu  exkihit.    The  tigaies  are  as  follows: 
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FOUKST  LANDS  FN  FAItMS. 

in  XXX  is  in  the  form  of  a  map  of  the  UnitrCd  States,  colored 
ies,  in  live  shades  to  show  as  inanyde<;reeaof  density  of  forest 
farms.  The  proportion  of  woodland  area  in  the  farm  lands 
by  the  last  census  is  thus  expressed: 
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24  : 

:r7  ; 

:rr 

49 

81 

■' 

MarDhaU 

64 

DoKalb 

Mobile 

72 

£linore ................... 

Monroe ..«.. 

©2 

Escambia 

Monteromery 

*-'7 

Ctownh 

Morgan 

Porrv 

59 

Fayette 

32 

Franklin 

Pickeas 

81 

Geneva 

Pike 

53 

Greene , 

I{au(I()Ii>b 

60 

Hale 

RnMell  

29 

1  Henrv 

Saint  Clair.......... 

09 

'  Jnt'kMiii 

Shelby 

67 

•I»tr»»iHOn 

Sumter 

42 

Tallaileira ................ 

54 

Laiulonlale 

Tallapoosa 

47 

L.u\v  If  I  ICO 

Tuscaloosa 

04 

Leo      

AValker 

81 

LiriM  stone ; 

Lou  lulcg ; 

Wa^hinston  

78 

Wilcox 

50 

M;iton 

Winston 

85 

V»;i  lison 

M    !•  TJ  fjo ' 

Total 

1 

55 

}kl.ii  i«<ii...... ........| 

1 

ARIZONA  TERRITORY. 


7    I   V'.n\:\    I         2 

1  ;  I'luui !     7 

21    1  Vavai>ai I      22 


Vnma 

Total. 


10 


ARKANSAS. 


02 

71 

72 

54 

50 

70 

.......•• 

7.") 

r>o 

(is 

{ji 

61 

07 

57 
54 

as 

76 

00 

»»»•«•.■••-•  •• 

4  i 

»•'•"•■••'**** 

70 
74 

58 

33 
80 
81 

Greene .., 

Hempstead  ... 
Hot  Spiiug  ... 

liowaitl 

Independence. 

Ixam 

Jackson 

Jt'ffi'ISOU 

Jobudou  

Lsi  Fayette 

Lawronco 

Lee 

Lincoln  

Little  River... 

Lo;xan 

Lonuke 

Ma<ii8on 

Marion , 

Miller , 

Missi.Hsippi... 

Mourot- ., 

Moiitt^ouiery  ., 

Xc'vatlii 

Newton 

Ouachita 

Perry 


00 

03 
71 
64 
00 
73 
09 
57 
C« 
63 
00 
65 
77 
73 
03 
03 
54 
45 
60 
G«i 
09 
40 
03 
57 
OP 
Tii 


PMUlpa 

Pike 

I  Polk 

Pope 

Pi-airie 

Pulaski 

Randolph  .... 

Saint  Francis 

Saline 

Scott 

ataroy  

Sebastian  .... 

Sevier 

Sharp 

Stone 

Union 

Van  Bnren  . .  - 
I  Washington  . 
i  White 

WoodniiT .... 

Yell 

Total.... 


48 
7« 
77 
OS 

5e 

65 
53 
07 
G5 

70 

'•.'" 

48 
56 
72 
72 
09 
68 
72 
53 
09 
55 
76 


05 


RlSl'ORT   Of   THK   COMMISSIOJTKB   OV   AGRICULTURE. 


c„„.„„. 

Per 

oeflt. 

Counttd*. 

r^ 

1 

CoilDtiH. 

3> 

„           . 

29 

Santa  CUr» 

1 

» 

» 

1 

Toud - " 

ar'" -- 

I 

F«n.o»t 

M 

4 

30 

. 

CONSECTICUr. 


^ 

^ 

36 

DAKOTA  TESBITOBT. 


M 

T 

Potter _ 

K«M^..... 

»l 

MSirri""::::::r.":::: 

2 

» 

I 

8 

J 

B3 

^■.::::;:::::::::::::: 

J 

Union 

iH 

Dclotio _. 

"■■'^■■■f 

..,. 

....I. 

1 

jj^^ 

JOORlM _... 

3 

ToUl— 

"i" 

11 
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DELAWABE. 


ConntiM. 

Per 

cent 

ConDties. 

Per 

cent 

.  ConntiM. 

Per 
cent. 

22 

2f ew  Caatle  .............. 

10 

1  SnBsex  .....«•••.......... 

36 

Total 

26 

! 

1 

DISTRICT  OF  COLUMBIA. 


the  District  of  Columbia 


18 


FLORIDA. 


I* 
1 . 


n. 
lo 


62 
96 
65 
90 
78 
82 
69 


87 
84 
67 
59 
69 
78 


HQlsborongb. 

HolmeA 

JackHon 

Jefferson 

La  Fayette... 

Leon .-. 

Lovy 

Liberty 

Miidison 

Manatee 

Marion 

Monroe 

Nassau 

Orange 


81 
50 
57 
37 
67 
31 
66 
91 
52 
65 
68 
62 
89 
85 


Polk 

Putnam.... 
Saint  John's 
Santa  Rosa. 

Somter 

Suwannee.. 

Taylor 

Volusia  .... 
Waknlla  ... 

Walton 

Washinfi^ton 

Total., 


56 
77 
84 
79 
76 
65 
71 
83 
79 
62 
52 


66 


GEORGIA. 


II. 


1 

1 

oocbee 

ja 

^ 


»•• 


00 
40 

40 
(i8 

r.5 

91 
45 
70 
92 
91 
43 

:n 

54 
90 
46 
01 
58 
95 
62 
41 
62 
63 
44 
50 
42 
92 
42 
91 
91 
27 
33 
37 
08 
66 
72 
48 
87 
57 
40 
O.-i 
00 

H.')  ; 

S4 

:{4  I 

8!> 
81 
46 


Floyd 

Forsytb 

Franklin .... 

Fulton 

Gilmer 

Glascock.... 

Glynn....... 

Gordon...... 

Greene 

Gwinnett ... 
Habersham.. 

Hall 

Hancock  .... 
Haralson.... 

Harris 

Har 

Heard — 

Henry 

Houston 

Irwin 

Jackson 

Jasper  

Jelierson .... 
Johnson...,. 

Jones 

Laurens 

Lee 

Liberty 

Lincoln 

Lowndes 

Lumpkin.... 
McDuflBe  — 
Mcintosh  ... 

Macon 

Madison 

Marion 

Meriwether . 

Miller 

Milton 

Mitchell 

Monroe 

Montgomery 

Morgan 

Murray 

Muscogee  ... 
jSewton 


57 
46 
65 
61 
80 
48 
88 
61 
32 
53 
81 
66 
32 
77 
47 
52 
60 
40 
39 
94 
47 
27 
35 
72 
25 
67 
41 
81 
18 
79 
75 
39 
79 
45 
48 
49 
35 
71 
46 
56 
38 
90 
37 
67 
33 
34 


Oconee 

Oglethorpe .. 
Panlding.... 

PiokensJ 

Pierce 

Pike 

Polk 

Pulaski 

Putnam ..... 
Quitman  .... 

Kaeun 

Randolph  ... 
Richmond... 
Rockdale.... 

Schley 

Screven ..... 
Spalding  .... 

Stewart 

Sumter 

Talbot 

Taliaferro.. 

Tattnall 

Taylor 

Telfair 

Terrell 

Thomas 

Towns 

Troup , 

Twiggs 

Union 

Upson 

Walker  .... 

Walton 

Ware 

Warren  .... 
Washington 

Wayne 

Webster  ..• 

White 

Whitfield.. 

Wilcox 

Wilkes 

Wilkinson.. 
Worth 

Total.. 


26 
26 
50 
74 
88 
37 
63 
65 
36 
30 
89 
43 
62 
32 
31 
70 
40 
31 
47 
84 
36 
94 
53 
82 
54 
63 
73 
25 
80 
74 
36 
61 
44 
92 
32 
47 
96 
40 
77 
62 
89 
23 
39 
76 


59 


41)4 


Ki:it)K'r  OF    1  HE  commis^sionkr  ok  AonicuLirRE. 


Count  U'N. 


A.la 

Alturas  ... 
Boar  Lake. 

Buisfi 

(.lassia 


IVi 
ecu  I. 


K 
1:0 


JDAIH)  TKIiKiroliV. 


Cl'MMlil»». 


Cl'llt. 


I 

Ttlabu I        .*{ 

Kftotonai j      'J7 

l.tMiihi '.t 

S*v.  Tines 

ntiii«!)i 1 


(.'uiiulh^. 


Totul. 


Per 
ceoL 


I 


SiuMlionfl 

\VuMiiii;;toD 


19 


ILLINOIS. 


AdaniB 

Aloxooder  .. 

JJoud 

Booue 

Rrown 

Bureau 

Calhouu..... 

Carroll 

Cass 

(Jhampaign.. 
Christian — 

Clark 

Clay 

Cliuton 

Culois 

Cook 

Crawford — 
('uinbcrland. 

DoKalb 

DeAVltt 

Dou;;la8 

DuTage  .... 

Edgar 

1<a1  wards  .... 
EOlngbam... 

I'a  yotlo 

Ford 

Franklin.... 

Fulton 

Gallatin 

(rreeue 

Grundy  

Hamilton  ... 
]{aucock.... 
Hardin 


Adams 

Alien 

Bartholomotr 

Henton 

Blackford.  ... 

Boone 

Brown 

( 'arroll 

(/U88  

Clark 

Clay 

Cliuton 

('raw  ford 

Davicds 

Dearborn 

Decatur 

DeKalb 

Delaware  .... 

Dubois 

Elkbart 

Fayette 

Vloy.l    

Fountain 

Frank  liu 

Fultou 

Gibson  

(iiant 

Gr««.iM< 

Haniib'Mi 

Hanootk 

liariisoii 

lieudrlcks  ... 


•J  > 

1:1 1 

:ii  - 

8l 

.-.8  ■ 

i) 

28  ! 
•>  . 

"i 
31 

*Ja 

IG  ' 

11 

r. 
2,0  I 

ID  1 
•1 : 
y  ' 
t; 

10 


2+ 

I 
34 

28 
•M 
23 
4 
33 

n 

43 


'I 


lIi'iiileiHou  .. 

lleury  

Jro<)uoi.s 

Jftckaon 

JaHper 

Jeffei-son.... 
Jersfv 

Jo  Daviess  ■ . 

J<»linson 

Kane 

Kankakee 

Kendall 

Knox 

Laki>   

La  Snlle 

Lawrruco  ... 

IjOP 

Livinsston . . 

J^;rau 

McDonough. 
McHeury  ... 

^IcLeau 

Macon 

Alaironpiu ... 
l^ladi.'son    ... 

Marion 

Marshall .... 

Mason 

^[ussac 

Menard 

Morcor 

Monroe 

Montgomery 

Morcan 

Moultrie .... 


14     Ogle 

4      IVovia 

4      Perry 

30   i  IMatb 

29  Pike 

35  I   IVnc 

20  ■   Pulaski 

Putnam 

Itaudolph ... 
Kichland.... 
Hock  Inland , 
Saint  Clair.. 

30  8oIine 

Sangamon.  , 

Scbnylcr 

Scott 

Shelby , 

SUrk 

Steplienson., 
Taxewell... 


20 
40 

11 

o 


;i 


10 
7 

27 
3 
2 

0 
13 


12  ;j  Union 


5 

5 
17 
11 

25 ; 

13 
11 
45 
18 
11 
34 
12 
17 
10 


Venuillion. . 

!  Wabash 

"Warren 

Wasbluglon. 

Wayne 

White 

Whiteside... 

Will 

Williamson  . 

Winneba 

Woodfo 


taco 
rd .. 


II 

'A 
3 

44 

41 
31 
37 
Si 

u 

17 

m 
I 

8 
SI 
U 

I 
11 
Vi 
42 

I 
M 

8 
M 
31 
B 

5 

5 
40 

•I     *• 
.1     H 


Total. 


U 


INDLA.KA. 


43 
21» 

.'{ 

40 
32 
40 
34 
:','! 

:il 
•jj) 

30 
50 
27 

*:g 

HA 

3:j 

30 
47 
25 
23 

:::, 
2c> 

ViJ 

:;o 
::i 


Henry 

Howard 

Huntington 
tfackson.... 


Jasper  

Jay 

Jefferson.... 

Jennings 

Johnson 

Knox 

Koscinsko  .. 
Lagrange  — 

Lake 

La  Porte 

Lawrence .... 
Madi.son  ..... 

Marion 

Marshall .... 

Martin 

Miami 

Monroe 

Montgomery 

Moii:an 

]S'«'witm 

Noblo 

Ohio 

Oiiiiiiio 

Owrn 


:;t 
.•'.8 
20 


ivirv  . 
Pike  . . 
Porter 


27 
31 
35 
;!0 
13 
40 
28 
31 
20 
27 
32 
2."> 
18 
10 
32 
33 
27 
29 
41 
33 
38 
24 
33 
0 

20  .     

24      Wells  , 

38  I   White... 

2.-1  Ii  Whitely, 

20  ■ 

55  ToUl. 

28 

10 


Posey 

PnhuU 

Putnani 

Bandolph  .... 

Aipley 

Kush. 

Saint  Joseph . 

Soott 

Shelby 

Spencer 

SUrka 

Stenben 

Sulliraii- 

Switzerland.. 
Tippecanoe  .. 

Tipton 

Union 

Vanderburgh 
Vermillion  . . . 

Vigo 

Wabaah 

Warren 

Warrick 

Washington.. 
Wavno. 


9 
31 
11 

31 
31 
31 
31 
81 

M 

n 
sr 

0 

31 
tf 

31 
II 
lA 

n 
s 

31 
tt 

81 

ir 

31 

# 
If 
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1 
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ID 
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I 
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■J 

'i 

IS 
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4 

s 

i 
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1 
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SBPOBT  OF  THE  COHHISSIONER  OF  AGBICULTnBE. 

SXKTHCEY. 


CamiUu. 

Per 

ConDti**. 

Per 

CmaUu. 

53 

u 

do 

w 

33 
09 

„ 

M 
V) 

09 
30 

nn 

42 

71 
S> 
88 
60 

S3 
3» 
G3 
« 

?o 

i 
ii 

80 

Gn^Mti 

AXi«.""....".:::::::::: 

^rt::::::::;::;:::: 

M«l^ - 

JeffeiBOD 

S^;e  ^ 

a°"i« 



SSSi;::;::: 

&.::;:;:::: 

Lincoln 

^^^^"^ 

Sf= 

WMhlagtoa.... 

K^::::::::::::::::::: 

s:sr  ■- 

LOinsiANA. 


30 

419 

so 

«0 
51 

1 

SO 

G3 
03 

% 

ffiJSs;?*":;" 

LkFayftte 

LaFoureh. 

IS:S"Siii-:."::i 

SSsr?.;:;:;.::: 

Ji^ul  B»tAn  KoDge 

saassi"^— 

ISCi"?.:::::::-:- 

30 
IS 

30 

i 

H«M»« 

Tout.... 
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atiea. 


ol.. 
ty). 


Per  ;| 
cent.  ' 


MAKYLAND. 


Counties. 


Per 

cent. 


52 
2H 


25  1 

32 

36 

20 

27 

44 


Dorchester 

Frederick 

<iarrett  

HarfonI 

Howard 

Kent 

Montgomery . . . 
Prime  George's 
Qaeen  Anue 


I 


41 
20 
50 
28 
29 
14 
27 
83 
20 


Coantief. 


Saint  Mary's 

Somerset 

Talbot 

AVatibinj^tou. 
Wicomico . . . 
"NVorceator.... 


Total. 


Per 
cent. 


43 
44 

28 
21 
50 
45 


32 


MASSACHUSETTS. 


52 
27 
42 
21 
22 
27 


,1 

"  Hampden  .. 
Hampshire , 


MidcIleAex. 
Nantucket 
Norfolk... 
Plymouth . 


30 
23 
28 
1 
38 
49 


Snffolk 

Worcester 

Total. 


9 
28 


30 


MICHIGAN. 


•se 


•4«a« •• •< 


82 

28 

78 

71 

51 

29 

46 

72 

28 

22 

18 

24 

75 

70 

70 

iil) 

25 

82 

50 

27 

i^O 

'2S 

74 

til 

45 
♦)•» 

48 


"t    ' 


Haron 

Ingham .... 

Ionia 

Iosco 

Isabella  . . . . 
Isle  Eoyale. 

Jackson 

Kalamazoo . 
Kalkaska  .. 

Kent 

Keweenaw . 

Lake 

Lapeer 

Leelenaw  . . 
Lenawwo . . . 
LivinjjHton . 
Mackinuc  .. 

Macomb 

Mani.su•<^... 

Manitou 

Marquette  . 

Ma.son 

Me«'osta 

Menominee 

Midland 

Missaukee  . 
Monroe 


MINNESOTA. 


S2 

liQ 

14 

«; 

^l 
42 

•••"*•*■****■ 



■"7 
5 

1 

«••«•••••••  *  •- 

15 

******'**'!... 

1         17 

■  •■.*••«■•■••• 


4 
11! 


Isanti 

It;isca 

•lackHon 

K.anabec 

Kandiyohi... 

Ivirtson 

Lui"  <|iii  jiatlc 

Lnkc 

Lc  SiHMir 

Linct>hi 

liVoii 

MVLcoiI 

Maisli:ill  .... 

Mai  till 

Mc.-k.  !• 

:SIiUr  l.:ifs   .. 

M«M  'i^-cn 

M(>wrr 

Murray 

Nicolirt 

NollHH 

i  Hrii>i«'i| 

OitcrTail... 

Pint^.- 

Pipe  Stone  .. 

Polk 

I'opc 


Montcalm 

Montpiorency . 

Muskegon 

Newaygo 

Oakland 

Oceana 

Ogemaw.  JL..., 

Ontonagon .... 

Osceola 

Oscoda 

Otsego 

OtUwa 

Presqne  Isle  . . 

Koscommon... 

Saginaw 

23  |;  Saint  Clair.... 
71  |,  Saint  Joseph . . 

22  ;{  Sanilac 

67  1 1  Schoolcraft.... 

54  '    Shiawassee 

71   i  Tuscola 

Van  liuren .... 

Washtenaw  . . . 

Wavne 

5G     Wexford 

73  ; 

Total 


62 


29 


20  : 


1 

82 

6  ! 

1 

1  . 
87 
45 

1 

1    I 

23 

1 
»> 

!•:»  i 

41 


11 


n 

21 
69 

G 
6 


Karasey 

Kedwood 

lU^nville 

Rice 

liock 

Saint  Louis 

Se^tt 

Shcrbiirno 

Sibley 

Stearns 

Steele 

St4»ven8 

Swift 

TimM 

Traverse 

Wabasha 

Wudena 

Waseca 

Washington 

Watonwan 

Wilkin 

Winona 

Wriiibt 

Yellow  Medicine. 


ToUl 


44 

53 
52 
21 
55 
85 

^  » 

60 


85 
31 
86 
68 
44 
26 
19 
34 
69 
27 
42 
28 
18 
21 
6« 


32 


26 

1 

3 

20 


72 
27 
21 
20 
24 
7 


2 
53 


10 

65 

8 

26 
•» 

I 

23 

47 
o 


15 


4U8 


REPORT   OF   THE   C0MMIS6I0NEB  OF   AGBICULTURE. 


MISSISSIPPI. 


Countici*. 


Adams .... 
AU'uru .... 

Aniito 

Attala 

l^utoii .... 

Kolivar.... 

('allioiiu..., 

Clan  oil.... 

Chickaftaw 

Cliocta>v  .. 

Claiborne.. 

Clarke 

Clay 

Coahoma . . 

Copiah 

Covin<;ton. 

Do  Soto 

Franklin  .. 
Croenc  .... 
Givuada... 
Hancock  .. 
llaiTison  . . 
Hinds 

JIollUCH  .... 

l8HU(|uena. 
Itawamba . 


Per 

Cl'Ut. 


32 
iW 
G7 
GJ 

58 

r>3 

CO 
G3 
4f) 
G7 
34 
47 
44 
04 

77 
3D 
70 
G4 
Gl 
10 

:•!» 
43 
59 
74 


I 


Count  ieH. 


Jackson  

Jasper  

Jeflcrson  . . . . 

Joueit 

Kvmper . . . : . 
LaFayetio.. 
Lauderdale.. 
I^wreuce . . . 

Leake 

Lc« 

Ia^  Flore  .... 
Lin«  iilii 

l^lWlllli-S  .... 

AladiHuu 

Marion 

Marshall 

Monroe 

Montjsomery 
Neshoba  .... 

Newton 

Xoxiil>ee  .... 
Oktibbeha... 

Panola 

Peny 

Piko 

Poutotoo  .... 


Per 

cent,  i 


I 


Coonties. 


82 
64 
4<S 
80 
5G 
04 
GO 
75 
70 
48 

60 
40 

.18 

ta 

41 

r>4 

AG 
74 
GO 
40 
49 
48 
88 
74 
53 


Prentiu 

Quitman  .... 

kankiu 

Scott 

.  Sharkey 

'  Simpaon 

I  Smith 

I  Sumner 

i  Sunflower... 
<  TaIlahaU:hle 

Tato 


Tippah 

TiHliomiDfiO . 

Tuneia 

Union 

I   "Warren 

!;  Washington. 

I  Wavne 

i!  Wilkinson... 
»  WinNtoa 

Yalobusha... 

Yaioo , 


Per 
cent 


n 

o 

Tl 

V 

■ 

III 
(I 
£> 
39 
7fi 
6 
S 

a 

44 

SI 
3 

;< 

K 


Total 31 


MISSOURL 


Adair 

A  udro  w 

-\tclli80U 

Aiidraiu 

IJiirry 

Jtarton 

Bnteu 

Iteuton 

lk)Uin;;er 

Hooue  

l>iich:iuan 

Hutlov 

raldwcH 

L'allaway 

( ?anideii 

('ap<i  Giranhrau 

Carroll 

Carter 


Cass 

(!tHlar  — 
Charifoii  . 
riiii.«*tiiiii, 
Cl.jrUo..., 
r\. 


y 

Clinton 

i'oW 

(.'«M>i>or 

Cm  will  id... 

Un(\o , 

Dallas 

Davii'MM 

Dc  Kalh.... 

IVnt 

])^)U2^^^* 

DiMiMill 

I'laiiKlin  . . 

(  r,»>««»l;.lilt'   . 


I 


jJllMllf 


nt 
'^ 

10 

tl  i 

48 
12 
17 
45 
(Mi 
21 
22 

7:\ 

18 
•AH 
71 
.02 
20 
76    : 

17  i 

r)3 
no  ■ 

20 

23    ■ 

18 

.".2 

3(1  I 

09  ! 

4t 

GO 

24 

17 

77 

TO 

.".4 

.'>.'• 

72 

k  1*1 

14 


Grundy  

Harrison .... 

Henry 

Hickory 

Holt , 

Howanl 

How«ll 

Iron 

'Fackson 

Jasper  

Jl'lliTrtOn 

Jojinsou 

Knox 

Laclede 

I*a  Fayette.. 
Liiwrom-e  ... 

I^HWiA 

Lincoln 

Linn 

Livin;:Hton  .. 
McDonsild... 

Macon 

Mndisiin 

Mari»»s 

Marion 

Mcic.<»r 

Miller 

MiiiHisHippi.. 

Moniteau 

Monroe 

Montjjuniery 
Mor;:un  . ..  . 
Xew  Madrid 

NcAMon 

Nodaway.... 

Orc;;on  .' 

Osasc 

Ozaik 

PiMiiiscot .... 


33 
21 
19 
Si 
31 
*i8 
74 
60 
23 
19 

g:; 

22 
SO 
G3 
18 
88 
28 
42 
20 
22 
M 
28 
62 
02 
28 
20 
68 
38 
38 
2.1 
32 
44 

r>i 

38 
13 
K2 
70 
71 
74 


li 


Perry  . 
P«ttea . 
Pbelpa 
Pike.. 
Platte. 
Pdk 


« 
a 

PuiaaU I  « 

Potmun j  31 

lulls '  fl 

lUnddpb 9 

Rny 2 

Keynolds ■ 

IWpley :  II 

SAint  Cfaarlet 1  C 

Saint  Clair i  « 

Saint  ynncolB ■ 

Sftint  Ckneriero * 

Saint  Loulfl  (city) i 

Soint  Louis 31 

Saline ;  « 

Schuyler* i  3 

Scotland i  ^ 

Scott Si 

Shannon !  77 

Shelby fl 

9 
S 
» 
79 


Stoddard 

Stone 

SalUran 

Tanej 

Texas  

Vemon W 

Wan-en ■     0 

Washington 6 

Wayne ■ 

Webster • 

Worth » 

Wright 71 


Total, 
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MONTANA  TEBRITORT. 


intiaa. 

Per 

cent. 

d 

3 

.■••«. ■■••>••... 

Counties. 


Per 
cent. 


Gallatin 

Jetfersou 

Lewis  and  Clarke. 

Madioon 

Meagher 


1 

i" 


Coimiies. 


Missoula  . 
Total, 


Per 
cent 


8 


NEBRzVSKA. 


1    :  (Jaj:c 


5 


•I  1 1 


GoHpor.... 
Gn-eley  ... 

Hall 

Hamilton  . 

Havlan 

ITayea 

Hitrhcock 

IJolt   

Howard... 
Jotlerson. . 
Johnson... 
Kearney  . . 

Keith 

Knox 

Lancaster . 
Lincoln  ... 
Madison... 
Merrick ... 

Nance 

Nemaha ... 
Nuckolls  . . 

Otoe 

Pawnee.... 


1 
1 
2 
14 
5 
5 
1 
2 
G 
1 


3 
2 
1 
9 
4 
0 
5 


4  ;,  Phelps 

1  ■   Pierce 

..     Platte 

Polk 

Ke<l  Willow 

Richardson 

Saline 

Sarpy  

Sauudora 

tiewurd 

Sherman... 

Sioux 

Stanton 

Thayer 

Valley 

Washington 

Wayne.* 

Webster 

Wheeler 

York 

Unoiganized  ter. 


Total. 


1 
6 
4 
0 
3 

15 
2 
3 

27 


5 
8 


5 

1 

o 


o 

4 


NEVADA. 


12 

12 

2 


Lander. 
Lincoln 
Lyon... 
Nye.... 
Ormshy 
Roop... 


1 
o 

6 

5 


Stoney 

Washoe.... 
White  Pine. 


Total. 


6 

1 


XEW  HAMPSIirKE. 


28 
45 
40 
45 


Grafton 

Hillshorough 
Merrimack.., 
Rockingham 


no 

31 
33 
30 


Strnffoid  . 
Sidlivun.. 

Total 


30 
26 

"is 


NEW  JERSEY. 


••«•••• 


71 
20 
23 
26 
39 
26 
17 


Hudson  — 
Hunterdon 

Mercer 

Middlesex.. 
Monmouth 
Morris ..... 
Ocean 


18  Ij  Passaic. 


4 

11 
11 
10 
20 
34 
53 
63 


Salem 

Somerset. 
Sussex . . . 
Union  .... 
Wun-en  .. 

Total 


14 
10 
2G 
17 
18 

M 
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NEW  MEXICO  TERRITORY. 


Coanties. 

Per  ' 
cent 

Counties. 

Per 
cent. 

1 
1 

Counties. 

Bernalillo 

41 
fi  ; 

7 

24 

Mora 

19 
51 
71 

Taoa 

Colfax 

RloCerriba 

Valencia 

Dofia  Afia 

SftlJ  Mi ffiif^l.-,^...... ...... 

Total 

Grant 

Santa  Ke 

Lincoln 

1  Socorro  .................. 

18 

i 

1 

NEW  YORK. 


Albany 

Allegany... 
Broome  ..^. 
Cattaraugus 

Cayuga  

Chautauqua 
Chemung  .. 
Chenango . . 

Clinton 

Columbia  ... 
Cortland  ... 
Delaware  . . 

Duchess 

Erie , 

Essex 

Fiaaklin  ... 

Fulton 

(renesee..... 

Greene 

Hamilton... 
Herkimer  .. 


14 
27 
25 
ai 
14 
21 
20 
10 
24 
13 
19 
:^5 
16 
15 
42 
27 
23 

la 

21) 
70 
17 


Jeflcrson 

Kiug.s 

liOwis 

Liviugston 

Madison 

Monroe 

Montgomery 

New  York 

Niagara 

Oneida 

Onondaga 

Ontario 

Orange 

Orleans 

Oswego 

Otsego 

Putnam 

Queen  8 , 

KensHclaer 

Kichnioud 

Rockland 


16 

2 
32 
17 
n 

H 
10 
J8 
10 
17 
11  i 
15 
23 
10 
20 
21 
25 
17 
13 
17 
38 


Saint  Lawrence 

Saratoga 

Schenectady  ... 

Schoharie 

Schuyler 

Seneca — 

Steuben 

Sufl'olk 

Snllivan 

Tioga 

Tompkins 

tnst<;r 

Warren 

Washington — 

Wayne 

Wttstchester ... 

Wyoming 

Yates 

Total 


NORTH  CAROLINA. 


Alamance . 
Alexander 
Alleghany  . 

Anson 

Ashe 

Ueaulbrt  . . 

Bortio 

Bladon  

Brunswick 
Buncombe . 

Burko 

CabsinuH... 
Caldwell  .. 
Camden  — 
Carteret... 


Caswell  .. 
Catawba  . 
Chatham  . 
(•herokt'e. 
Chowan  .. 
Clav 


(Jlevoland  . . . 
Columbus .  - . 

Craven 

(^'umboiland. 
(Currituck . . . 

Dare 

Davidson  ... 

Davie 

Duplin 

Edgecombe  . 
Eorsyth 


34 
56 
50 
53 
58 
82 
64 
85 
03  !! 

66  :i 

70    ' 

43      : 

73/ 
63    ' 
73 
32  il 
50  il 
49  I 
82 
52 
08 
-!'.»  , 

y[)  I. 

78 
7!»  ' 
42, 
77 
42  ' 
42  I 

42 


Fi*anklin ..... 

Gaston , 

Gates 

Graham 

Granville 

Greene 

Guilford 

Halifax 

Harnett 

Haywood 

Henderson... 

Hertford 

Hyde 

Iredell 

Jackson 

Johnston 

Jones 

L<'noir 

Liu coin  

:Mc.Dowell.... 

Macon 

Madison 

Maitiii 

Mecklenburg 

Mitrhell 

Moiitgomory  . 

Moore 

,\asli 


New  Hanover. 
Norllianipton  . 

Onslow 

Orange 


55  'i  Pamlico.... 
48  I  Pasquotank 

64  ■■'  Pemicr 

80   I  Porquimaos 
41      I'orson 


72 
30 
70 
74 


61      Pitt 

30  li  Polk 

50   i  Randolph  ... 
76   i  Richmond... 

68  J  Robeson 

66  1 1  Rockingham 

64   ■  Rowan 

54  :   Rutherford.. 

47  j.  Sampson .... 

7»  Ij  Stanley. 

70      '^    " 

70 

57 

53 

74 


78 
53  ! 
78 
47  i 


Stokes 

Snny  ........ 

Swam 

Transylvania. 

Tyrrell 

78  ;   Union 

67  i;  Wake 

AVamm 

AVashington.. 

Watauga 

Wavno 

77  I   Wilkes 

04      Wilson 

Yadkin 

Yancey 


II 


Total. 
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OHIO. 


ties. 


Per 
cent. 


39   I 
33   . 

21    j 

30    j 

32    I 

•Jl 

21    i 

10    i 

21 

22 

17 

16 

19 

23    ; 

i:j  , 

30    ' 
43 

12    ! 
19 
17 
17 

oi  ., 

20 

♦  )0 


CouutJes. 


Hamilton . 
Hancock . 
Hardin... 
Harilsun  . 

Henry 

Highland . 
Hocking;  . 
Holmes  ... 

Huron 

Jat-ksou .. 
Joliersou . 

Knox 

I-ovkc 

Lawrence 


Licking 


Logan 

Lorain 

Lucas 

Madison 

Mahoning ... 

Marion 

Medina 

Meigs 

MtMcer 

Miami 

Monroe 

]Montg<)mery 

Morgan 

Morrow 


Per 

cent. . 


CoantieA. 


Muskingum. 


13 
34 

3r» 

17 
40 
23 
29 
26 

25    ! 

27 

21 

17 

44 

17 

29  i 

15 

27 

15 

22 

20  : 

18  I 

28  , 
39  ; 
20  ' 

29  ' 
18 
21 
21 
21 


Noble 

Ottawa 

Paulding 

Perry 

Pickaway... 

Pike 

Portage 

Preble 

Putnam 

Richland 

Koss 

Sandusky  ... 

Scioto 

Seneca 

Shelby 

Stark 

Summit 

Trumbull.... 
Tuscarawas . 

Union 

Van  Wert... 

Vinton 

Warren 

Washington. 

Wayne 

Williams 

Wood 

Wyandot 


Per 
cent. 


3U 
53 
Hi 
lU 
39 
19 
25 
42 
24 
26 
25 
44 
24 
31 
17 
16 
20 
20 
27 
42 
SI 
10 
25 
22 
32 
36 
24 


Total. 


24 


PENXSYLVAXLA.. 


21 
10 


2:> 

•  ••» 

11 


47 

:i8 
13 
3.'' 

4t) 


in 

VJ 
10 


Elk 

Eri»' 

IXvette 

Fi»iest 

Fnmkliii 

Fulton 

Gi  ot-nt*  ...... 

Ilinitii'ifdou . 

ln<ililll;l 

.JfllilS'iU 

.Iiiniiita 

Larkawanna 
Lanca^ttT  ... 

Lawronce 

I.f'bant'H 

U'hi-'h 


Lii/eiue 

Lytoujiug  ... 
MrKeau.--.. 

Mrrrof 

Mimin 

Moinot' 

Montgomery 


6:{ 
24 
32 

2.') 
5<l 
24 
46 

no 

44 
41 

2:» 

10 
20 
18 
12 
43 
38 
r*2 
24 
.•Mi 
47 
8 


^lontour , 

Xortliampton  .., 
Xorthumherland 

Perry , 

Philadelphia 

Pike 

Potter 

Schuylkill , 

Snyder , 

Somerset , 

Sullivan 

Sns4]uehanna 

Tioga , 

Union , 

Venango , 

Warren 

Washington 

Wayne 

Westmoreland ... 

Wyoming 

York 


Total 


19 
lU 
21 
39 
4 
73 
44 
34 
29 
40 
43 
28 
39 
26 
34 
47 
10 
38 
25 
30 
IS 


29 


i:H(»i)i-:  island. 


IG 
43 


Xcwpori  . .. 
I'loviileniN*. 


12   '  Washington. 
42 


Total. 


SOUTir  rAKOLTNA. 


33 
35 


IM 

F.i  i  I  deld 

2.^ 
fO 
48 
(),{ 

.-.5 

■^?  • 
•Jl 

74 
I'J 
21 

1 

( )coneo  .................. 

75 

~  •  } 

( ifor"'»'t<>wn 

i>r.increburir . ............. 

60 

:a 

<  tiet.  11  villc 

Pickens..   ...  ........... 

60 

n 

ll;iiii|»tt"»n 

Kiehland  ................. 

63 

r.'» 

Ilo",  rv 

SnartaiiburfiT    ............ 

40 

71 

Ktisliaw 

Sunjter 

60 

v.{ 

I..iii(':'.st4^r 

I'nitm 

Williamsburs  ......■•■•>. 

26 

(>!) 

I^aMtfim 

l.txiii    1i»ii 

79 

cr. 

York ..'.'.llll 

40 

7> 

«   r 

ji.^  [•w: 

M.i:  li.u!  nllul: 

X I  \v ! K'l ;  y 

Total 

:.i* 

54 
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TENNESSEE. 


CounticK. 


IVr 
oeut. 


Coiiulio.s. 


Pit 
reut. 


Couuties. 


Per 


Andonon  ... 

U«>dronl 

Uentou  

BleiliMH» 

Blount 

Bnulloy 

Cnnipb'ell 

CuDuon 

CatroU 

Carter 

Cheatham  .. 
Claihomo . . . 

Clay 

Coeke 

Cofl'oe 

('rockctt 

Ciiiul>erland 

DavidM)]! 

Decatur 

DeKalh 

Dickson 

Dyer 

Fayetttrt  .... 

Fontrpsa 

Franklin  — 

(libson 

Giles 

Grainger..., 

Greene 

Grundy  

IlanililHi 

Ilaniilton 


r4i 
'2\) 
12 
ST) 

48 
71 
4!) 

r>2 

71 
(il 

\n 

64 

r>9 

50 

48 
K7 
•.i€> 
TO 

:>:t 

08 
00 

:fi 

77 
f>8 
40 
42 
49 
47 
70 

:;7 

01 


TIancock  ... 
IliirdiMuan.. 

Hardin 

Hawkins  ..., 
Hnywdod  .. 
Ilendfrsou  . 

Henry 

Hickinan... 

Hou8ton 

Humphi-eya 
Jackaon .... 

JanicH 

Jeft'craon  . . . 

JollUMO]!  .... 

Knox  

Lako 


Laudcnlale. 
Lawn-nce  .- 

Lewis 

Lincoln  .... 
Loi)<l'<:i 

McMiuii 

Mi'Nairy ... 

Macon 

Ikladison.... 

Marion 

Marshall... 

Manry 

Mei;!s 

Monroe 

Mont;iomery 
JMoore '. 


.-►7 

71 
fiO 
4.1 
57 
50 
73 
73 
77 
Ul 
69 

4n 

70 
42 
51 
54 
70 
R4 
30 
48 
48 
64 
64 
44 
68 

:to 

33 
56 
03 
42 
40 


Mor^CMi  .. 

Obiou 

Overton  .. 

Perry 

Polk 

Putnam  .. 

«hca 

Ko«ue 

Robertaon 

Kutherford 

Scott 

Seqaatchie 

Sevier 

Shelby.... 

Smith 

8t«wftrt . . . 
•■  SnlliTMi... 

Sumner. . . . 
:  Tipton  .... 

Tixiasdale . 
'  TTniciol 

Union 

Van  linren 
I  Warren 


II 
B 
# 

0 
II 

e 

# 
sr 
ir 
n 

m 


Wnahinjiton. 

AVayn© , 

Weakley.... 
i  White....... 

WiUiamaon  . 
;  Wilaon 


II 

e 

4* 

H 
II 

n 
u 

M 

41 


1 


Total « 


TEXAS. 


Anderson 
A  nd  ivwa . 
Anj;elina. 
Aransas. . 
Arrher... 


73 
"8.V 


-•Vrrnstronj;. 


.\!: 


;t: 


AuKtin  .. 

JijIlh'V  .. 

Jlandora, 
Hnstiop . 
iJ;nlor  .. 
lu'o 


ri9 
01 


l!«-ll 


ii|:M)<-0   . 

Jiorden 

J><iS(|Mi> 

lioWIH 

i'la/.'iria 

|:i-  I-/OM 

IJlix.M-     

lll<'V\II        

Hii:|(<>itn 

liiiiiicr    

«a!«lxvi>ll 

(  'illl.iMUl 

(•;ill.ili:ia 

(  iiiiiiion 

Cniiip 

(^iirAOO 

Cusj* 

Cnstro 

<')i;iMibt-rs 

<'li«*rok«M» 

< 'liili!H*"Krt  .    ... 

('Ia> 

t-or-liran 

<  'iili*(i):tn ....... 

<  nllm 

<'i>!linir;*woilli 
Coliii  ■ul»» 


20 

:to 

«■.•» 

:{.; 
(it 
:rl» 
r.j 

r.i 
•••I 

04 

'go 

*17 

-•I 

■    M 


12 
'Jti 


■  ('oiiial 

:  Coni:u:('Ii(> 

■  Cniu'lio 

1 
10 
40 

'  (!|Hlk       

2K 

(*oi\«'il ............... 

Hi 

CottU* 

Cnnkctt 

0  • 

Croshv  ..........  -..- 

Dallam 

■ 

Dallas 

I  )a  wHon 

24 
1 

1  l>e;»f  Smith 

'  Delta 

l)iTlti»Tl    

44 

37 

l>r  Win 

I»lrl,<-n.4 

I>i!MHiit 

Do;.;.-.. 

Pmv:»]   

25 



70 
13 
1(1 

ICast'.itiid 

Kii  Will  ds 

^:!li^ 

on 

Ul 
10 

I.I  Tiisu 

Kiiriiud 

Hvalli 

2:t 
"'r/i'' 

Kiills    

:t2 

I'^iinnin 

42 

I'ayKle 

Finlifr 

42 

Flovd 

1 

Fort  IJond . 

50 
CO 
67  ■ 

20 ; 

Frauki  in 

Frccstoni' 

Frio  

(inincs 

(Jalvcpton  

...  ... 

Garz.i 

'  (JilU'spic 

'  (lolind 

30  ' 

17  |l 

r.onzul.'s 

r.ray 

<r  ray  sou 

•  57  'i 
"  '25'! 

Ore**!? ................. 

9 

G-rimea  .................. 

m 

GnailalnDe  ............... 

43 

llnle         

Hall                             

IfATiiillan     -     ..«...—■•• 

17 

Hanrtfonl              ..........' 

I-lnTifl4ftmiifi                     --. ..■-.«..• 

Mftnliii..... •••••«•••! 

II 

llarriA ' 

4> 

Karri  aon 

NiLrtlAir 

H 

Ilaakell •■ 

Hareii .. ........... 

"fl 

rifalllttllill                           ...... 

lIpiMi^raon  .......!.••■■.•■ 

73 

Hidalizo   i 

IT 

Hill                   = 

1! 

lltfM*1c1#^\r                                                  .^...a. 

HoimI            

:i 

Hoiikins 

44 

llouatun  ............••.•• 

n 

Ififei^ntiil                              ....... 

Hunt ■ 

s 

Hill  I'll tnonn                        .... 

.lack 

tiarkson  ................. 

11 

Jamior  ................... 

74 

•Iflii'i'son  ................. 

91 

Johnson. ......  ........... 

:3 

■Inn#ii          .-   --   -.-  ««..«»• 

Karnes.  ....••......■••••• 

1! 

Kaafman... ...... ........ 

» 

Kenilall 

O 

Kent   .................... 

KeiT  .....•••.......•••••■ 

M 

KimUe  .* 

Khiff - 

V\lll|l  ...........  .«•••■  •••■ 

Kinney....  •■■•••  ..••••••• 

m 

Kno\.  .....••....•.....••. 

Lamar  .....  .........•..•• 

.i     fi 

Lamb 

•!•••••• 
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TEXAS— Continued. 


Coanties. 


ia 
c  . 


Per 
cent. 


Count  iea. 


a 

02 

7  , 

49  ' 

72 

U4  ' 

6G  ; 

16 

29 

b 

1 

31 
65 


:h 

in  ......*..■■•...• 

••'is' 

18 

n ..,-,... 

75 

08 


41 
19 


»cry 


cbet. 


47 
98 
57 


44 
76 


75  I 


80 
28 
90 


Nueco« 

Ochiltree 

Ohlham 

Oranjro 

Palo  Pinto 

Panola 

Parkor , 

Pamior 

Tecos 

Polk 

Potter , 

Presidio 

Bains 

Kaudall 

Red  River 

Refugio 

Roberts 

Robertson 

Rockwall 

Runnels 

Rusk 

Sabine 

San  Augustine. 
Sau  Jacinto  .... 
San  Patricio.... 

San  Saba , 

Scurry 

Shackelford 

Shelby 

Sherman 

Smith 

Somervell 

Starr 

Stephens 


Per 
cent. 


85 


37 
86 
73 
55 


60 


13 
57 


61 
2 


48 
22 


80 
74 
70 


45 


1 
78 


02 
G» 
59 
30 


Counties. 


! 


Per 
cent. 


Stonewall 

Swisher 

Tarrant 

Taylor 

Terry 

Throckmorton 

Titus 

Tom  Green 

Travis 

Trinity 

Tyler 

Upshur 

Uvalde 

Van  Zandt 

Victoria 

Walker 

Waller 

AVashington... 

Webb 

Wharton 

Wheeler 

Wichita 

Wilbarger 

Williamson  ... 

Wilson. 

Wise 

Woo<l 

Yoakum 

Young  

Zapata 

Zavala 


Total. 


27 
87 


72 


43 
07 
H4 
71 
10 
70 
9 
71 
41 
30 
50 
38 


20 
03 
61 
72 


63 
39 
22 


44 


UTAH  TERRITORY. 




1 

1  Morgan 

Pinto 

.    IJioh 

1 

Uintah 

Utah 

Wasatch 

Waahinctou 

1 

"** 

x 

2 

Salt  Lake 

1 
16 

San  iTiiflu 

Weber 

Total 

1 

1 

San  Pete 

Sevier 

4 
1 

■  Summit 

Tooele 



'*********      • 

VERMONT. 

Wiudbnm 

27 

:i7 

21 
29 

1 
ftrnnd  Islo 

i 

10 
40 
20 
40 
20 

1 

no 

nn      .-    .......... 

Lnmville 

()i"au2o 

Windsor 

25 

i           .      ......... 

Total 

hii       ............. 

Orleans 

ol 

Rutland 

Wasliin^ton 

i 

47 

:{7 

7:1 
no 

4i) 
40 
49 
Kl 
'AH 
70 

4»; 

02 

VIUQINIA. 

k 

1 

Bni'liaiian 

Jiu<'kin>;liam 

91 

48 
41 
40 
.'HJ 

49, 
40  i 

43 ; 

21 
C. 

;{o 

:»i  , 
48;, 

Elizabeth  Citv 

2.'i 

u                  

Essex 1 

Fairfax 

:<9 

k 

Camnlu'll 

39 

C'aif>line 

Fauoiiier...... ........... 

23 

(!nrrnll 

Floyd 

50 

,  ('li;ir!«'H  Citv 

Fluvanna  ................ 

45 

('harlutfe..1 

?>nnklin • 

49 

(Mi«'steitleld 

Fn'derick  ................ 

4.3 

ClMi-Ke 

Crni;: 

(' 11  ]  neper i 

Giles 

G"i 

* 

Gloucester 

4S 

Goochland 

30 

(/iMiilu'TJami 

Gravson  . ....... 

.V. 

.  Uiikwiiidie : 

Greene 

42 
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vi]aiixiA-M;uiiMii(i«>ii. 


C'<tuiiti«*H. 


cent. 


Comities. 


1 


tireeiiMville , 

Hjilifax 

Hanover  

iloniicu 

Henry 

Highland 

Isleof  ^Vigbt... 

Jain«»City 

King  amlQuceu. 

King  George 

KingWiUlain..., 

I^neaster 

Leu , 

l<oudoun 

Louisa 

Liirenburg 

l^fadison 

AfatthewB 

\re<*kl6ubm'g  ... 

Middlesex 

Montgomery 


:i2 
40 
;J7 
46 
ri4 

HI 

:>:> 

4'J 
41 
45 

r>i! 

IH) 

•21 

43 
41 
40 
3o 
45 
;iO 


Xanneniond 

Nelson - 

Xew  Kent 

Norfolk 

Ntirthamitton  . . . 
Xorlliuinubi'land 

Nottoway 

Orange..' 

Page 

Patrick 

PlttHylvania  .... 

Vowhat«u 

Prince  Edward.. 
Prince  George. . . 
I*rinee88  Anne . . 
Prime  WiUiam  . 

Pulaski 

Ilappahuunock . . 

Richmond 

Iloanoke 

Rockbridge 


Per 
<-ent. 


C2 
47 
52 
52 
40 
49 
30 
34 
47 

41 
43 

:t5 

47 
50 
40 
46 
31 
43 
45 
46 


Coaiilii>it. 


Per 
cest. 


I 


Rockingham  . . 

liiuAell 

S<^tt , 

Shenandoali . . . 

Sniytli 

Soutlianipton . . 
Spotlavlvania . 

Stafford 

Sun-y 

SuaBex 

Taz4>well 

Warren 

Warwick , 

AVaj»hingtnii  .. 
Westmorvland 

Wiae 

Wnho 

York 


Total. 


Ill 
«1 
U 
41 
•'2 
4^ 


«:. 

•»• 

47 
4« 

4:'. 


46 


WASHINGTON  TERRITORY. 


Cbehalls !  .'•:{ 

(.'lallam ■  (>r> 

Clarke G4 

Columbia 2 

Cowlitz .")» 

Island '  :!4 

•Tefl'ersou i  71 

King ;  65 

Kitsap ;  Kr) 


Klikitat, 
Lewis . . , 
Mason  .. 
Pa<  ilio . . 
I*ieroe... 


San  Joan.. 
.Skamania . 
Snohomish 
Sx)okuDe..., 


il 

15  .! 
62  .; 

H3  r 

39  il 
3»i 

57 

52  I 

69  I 

3  : 


Stevenrt  

Thnrstim ,  4C 

Wahkiakum I  M 

Walla  Walla |  • 

Whatcom « 

Whitman j  1 

Yakima 4 

Totiil '  in 

I 


WEST  VIRGINIA. 


lJ.irl>our 4:5 

1  Jerkeley '27i 

lloono ■  85 

llraxton =  t»9 

Krooke '  '-'^ 

rabell ...i  4J» 

Calhoun '...■  74 

Clav 75 

Doddridge 61 

l''avett« 70 

Gilmer !  71 

Grant '  «1 

Greenbrier 7.T 

Hampshire ;  03 

JIaninck I  2H 

Hardy 7C 

Harrison 2S 

•lackson <I0 

ih'llrrsoii 15 


KanaAvha  .. 

Lewis 

Lincoln 

Logan 

McDowell.. 

Marion 

Maivhall ... 

Mason 

Merced 

illneral  

Monongalia 
Monroe  .... 
Morgan  .... 
Nicholas ... 

Ohio 

l*endlet<m.. 
I'leasants  .. 
I'ocahontas. 
Preston 


»•«•■•  •••< 


70 

49  ; 

73 

89 
:i5 

:a» 

48  ' 
70;: 
63  '; 

34 1; 

50  '.\ 
GO 
71 
IG 

I  I 

70 


Patjuim '  fj 

Tialeigh  .••■•.•.........••,  •• 

Randolph.. j  T! 

Ritchie I  «1 

Roane ^' 

Suramem ^ 

Taylor.....*. fj 

Tucker •• 

Tyler 4» 

JJpshar *' 

Wayne ♦^ 

Webftter '  *=♦ 

Wet7.6l » 

Wirt. «^ 

Wood ♦? 

Wyoming ^ 

Total ;  « 


WISCONSIN. 


Ailjuri!*  — 
Ashland  .. 
llarron  ... 
llaytield.. 
Ill-own  ..., 
Iturtalo... 
liurnett ... 
('aluinet.. 
ChippfWA 
(Hark  .... 
f'niuinhi.-i. 
I'lawliiril. 
Doue 


4fi 


Ihwlge 
Dnor  . 


12 

41 

A\i      Doughis 27 


!•> 

:!s 

25 
52 

:w 

40 
.-.0 

•-•:{ 

.M 


Dunn 

Eau  Claire  .. 

Fond  du  i^ao 

Grant 

( J  reen 

Grwn  Lak<^  . 
Iowa 

«IU(-kS4)l| 

J  etU-rson . . . . 
.hiueai] 


29 
23 
15 
32 
21 
IS 
36 
23 
14 


Kenosha 1* 

Kewaiin4M> '      ^ 

J^Cnwne 40 

IS 


LaFayctb; 

I^anglaile ...' 

Lincoln 

Manitowoc .......i  _ 

Marathon ". 

Marinette ;  '^ 

Mnrqnette  .« {  41 

.Milwaukee •• !  1'* 

Monroe ^ 
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Mintios. 


WlSClJNJsl  N'—Conl  iiMied. 


1  '1 

!  Per   ! 

cent.  ! 


I 


33 
•Jl 
:i5 
38 
54 
47 
93 
11 


Couuties. 


,  Kock 

I  Saint  Croix 


Sauk 

Shavrauo 

Shel>oy;ijan  . . , 

Taylor 

Tn'mi»ealeau. 

Vcracni  

"NVal  worth 


WYO^nNG. 


Johnson.... 

Laraiuie 

Sweetwater 


Per 

cent. 


Counties. 


I 


14 
15 
40    > 
70 
SMi    ' 
89 

48  il 
17  I, 


Washington 
Waukesha  .. 
Waupaca — 
Waushara... 
Winncha«;o  . 
Wood 


Total. 


1  il  Uintah.... 

...Il  Tot«l. 


Per 
cent. 


2G 
IH 
50 
40 
14 
C4 


3t 


:31TLTURAL  PRODUCTION  FOR  AMERICAN  CONSUMP. 

TION. 

a  truth  that  escapes  recognition  by  multitudes  of  the  American 
tliat  the  products  of  the  agriculture  of  this  country  are  mostly 
led  at  home,  and  it  is  a  certainty  that  this  will  be  the  case  in  the 
Our  agriculture  is  primitive,  even  crude,  on  a  large  proportion 
irea.  There  is  a  want  of  harmony  in  the  distribution  of  crops, 
a  higlier  culture,  with  time  and  experience,  will  cure.  There 
nuch  area  devoted  to  some  crops,  too  small  a  rate  of  yield  upon 
ea,  and  too  little  breadth  to  other  crops.  Were  it  the  result  of 
c  difficulties  or  other  natural  hindranoes,  it  might  not  be  wise  to 
)  change  these  crop  relations.  But  with  a  continent  for  indus- 
cploitation — almost  a  world  in  itself— it  is  rank  stupidity  to  as- 
iiat  the  necessities  of  a  great  people  in  consumption  of  all  products 
in  temperate  climates  cannot  be  supplied  from  the  resources  of 
joil  and,  labor. 

production  in  certain  directions  has  been  excessive.    While  pop- 

:  doubled  in  twenty-seven  years,  the  wheat  area  doubled  in  tif- 

There  were  four  millions  of  farms  in  1880,  and  but  two  millions  in 

The  maize  crop  of  one  year  is  equal  to  the  product  of  four  years 

ope.    The  supi)ly  of  wheat  per  capita  was  only  4.33  bushels  in 

.5  in  1859,  7.46  in  1869,  and  9.2  in  1879.    We  might  produce  20 

3  per  capita,  but  it  would  be  folly  to  do  it.    Tlie  arcii  in  wheat 

39,475,000  acres,  and  12,000,000  acres  are  cultivated  in  excess  of 

Dts  of  the  country,  the  produce  of  which  must  be  sold  abroad, 

in  Liverpool,  in  competition  with  the  grain  of  Russia,  of  South 

,  of  Australia,  and  of  India.    It  is  sent  1,500  miles  by  land  and 

by  sea,  and  from  California  more  than  half  round  the  world, 

(te  with  the  half-civilized  fellahs  of  Egypt  and  the  slavish  ryots 

It  is  a  competition  unworthy  of  American  freemen,  and  ut- 

iry,  being  caused  by  bad  calculation  in  the  distribution 

,  for  while  we  export  one-third  of  the  wheat  production, 

irentli  of  all  the  barley  consumption,  and  $100,000,000 

at  foreign  valuation,  which  brings  8150.000,000  in 

jCS  in  addition  to  the  costs  and  profits  of  refining  here.\ 
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This  ine(|uality  of  ]>roductioii  is  the  result  of  temporary  oonditums, 
which,  it  is  hoped,  the  goo<l  seuse  and  correct  jadgment  of  fiEffmen will 
I'euicdy  in  the  early  futare.  The  pioneer  settler  is  far  less  a  feirmer  than 
a  si>eculator.  At  present  he  is  engaged  in  a  land  si)ecaIatioD,  appro- 
priating acres  from  an  unoccupied  domain  to  bequeath  to  posterity, 
possibly  a  little  reduced  in  productiveness,  but  cortainly  largely  en- 
hanced in  price.  And  he  finds  it  convenient  to  grow  wheat  year  after 
year,  till  the  weeds  choke  out  all  growth,  with  little  labor  and  no  cnlti* 
vation,  to  get  the  ready  cash  with  which  to  construct  houses  and  banu, 
build  fences,  buy  plows  and  reapers,  and  more  cheap  land.  At  a  later 
day  the  pioneer  or  his  successor  will  be  quite  as  progressive  as  the 
advanced  cultivator  of  the  older  settlements. 

It  is  conceded  that  we  might  i)ossibly  produce  a  surplus  of  bread- 
stuff sufQcient  to  feed  two  or  three  small  nations  of  Europe,  but  that 
it  would  be  both  impolitic  and  unprofitable  to  do  it.  We  have  both  the 
land  and  the  labor,  but  prefer  to  have  a  wiser  distribution  of  labor  in 
production.  Doubtless  our  customers  in  Europe  would  find  it  profite- 
ble  if  unequal  distribution  of  productive  effort  dionld  produce  a  great 
surplus  of  cotton,  wheat,  maize,  or  meat.  Kot  many  years  have  eli^)8ed 
since  cotton-growers  were  compelled  to  accept  $45,000,000  less  tat  a 
crop  of  four  and  a  quarter  million  bales  than  tliey  received  for  the  pre- 
ceding crop  of  three  million  bales. 

/The  facts  of  industry  and  wealth  in  history  of  nations  show  that  gen- 
eral thrift  and  national  wealth  do  not  depend  on  numbers,  bntupqna 
wise  distribution  of  productive  forces.  Labor  that  is  inharmonioosand 
unequal  in  its  distribntion  among  the  industries  la  nnremonerative. 

If  nearly  all  workers  are  in  agriculture,  there  may  be  abundance  of 
food,  and  but  few  other  comforts  or  appliances  of  civilization,  and  little 
money  to  procure  any.  Agricultural  nations  are  proverbially  poorV\  In 
India  70  i)er  cent,  are  engaged  in  agrieulture,  yet  its  products  have 
been  estimated  at  a  value  of  $8  per  capita;  in  this  country  44  per  cent 
are  so  engaged,  and  agricultural  production  averages  864  for  ew; 
man,  woman,  and  child  of  the  population.  So  it  is  everywhere  in  Enn^e 
as  well  as  in  less  favored  quarters  of  the  globe. 

Should  we  so  unequally  distribute  labor  as  to  be  compelled  to 
grain  to  buy  dry  goods,  there  is  a  bar  to  the  disposal  of  a  large 
in  the  fact  that  few  nations  can  aftbrd  to  buy,  or  pay  for  if  bought,  exoepi 
to  a  very  limited  extent.  Fifteen  years  ago,  when  our  export  of  grain 
was  far  less  than  at  present,  less  than  three  per  cent,  of  our  wheat  sur- 
plus went  to  all  other  countries  exclusive  of  Great  Britain  and  her  de- 
pendencies. 

Again,  while  our  agricultural  surplus  is  greater  than  that  of  any  other 
country  on  earth,  it  is  insignilicant  compared  witii  the  volume  of  our 
(consumption.    "We  exported  in  1S83  products  valued  at — 

Three  liundred  and  sixty-two  niillioii  dollars,  and  the  same  year  hail  to  nay  fron 
this  sn/ii  two  hundred  ancl  forty  iiiilliona  for  fcKMl  and  drink  imported,  beaiaeii  lug» 
additional  Kunis  for  transportation  and  coinniiRsions.    When  we  raniomber  that  that 
exports  are  reckoned  in  soa-board  prices,  and  that  farm  prices  are  only  half  or  tvo- 
thirds  as  much,  the  difference  between  shipments  and  receipts  is  nnrroVed  down  tsft 
sum  that  is  small,  if  not  iusi^iincant,  conipare<l  with  the  value  of  the  home  comovp- 
tion.    After  paying  for  imports  of  food  and  beverages  with  exports,  it  is  fonnilthit 
only  3  or  W  per  cent,  of  a  not  snrjdns  of  material  for  RiibHlstence  is  left,  and  that  ii  an 
c!(rcptionally  hir^e  nati(mal  showing.    Other  conntrioR  balance  far  more  nicely  theb 
little  exchanges  of  fowl  products.    Nations  must  be  indeiioiident  in  the  MiKtikeT'of  salh 
sistence  or  risk  tlieir  very  existence.     Wo  cannot  depend  on  Knrope  for  a  market  ifli 
onr  farm  pro<lncts.    There  must  bo  such  distribution  of  labor  liero  that  the  lamiRCil 
^cr  a  fair  price  for  bis  ]irodiictions  without  hawking  them  around  tlia  world  to  bl 
faten  up  by  an  army  of  carriers  and  forwarders. 
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Oar  oottou  is  exceptional.  We  produce  iieiu'ly  two-thirds  of  all  grown 
in  the  world,  and  find  it  profitable  to  supply  liber  for  the  spindles  of 
Boiope.  We  consume  a  third,  and  shall,  ere  long,  manufacture  one- 
hftlf^  and  should  ultimately  use  two-thirds  in  domestic  manufacture. 
But  in  cotton,  in  food  products,  and  all  other  exports,  the  exportation 
it  bat  one-twelfth  of  the  production. 

We  can  produce  a  surplus  by  neglecting  production  in  other  direc- 
fcions,  bat  we  cannot  sell,  if  produced  beyond  a  limite<l  quantity,  and 
then  only  by  accepting  the  prices  that  our  customers  choose  to  give. 

The  importance  of  home  supply  of  home  wants  can  scarcely  be  over- 
Brtimated. 

The  domestic  trade  of  a  country  [as  I  have  heretofore  written]  is  always  tlie  urin- 
^  1  oommeroe.  In  this  country  the  foreign  trade  probably  represents  scarcely  $1  to 
of  the  grand  Tolnme  of  mercantile  transactions.  It  might  be  less  without  the 
jhtest  inconyenience  to  a  human  being,  the  importer  alone  excepted.  With  an  area 
kFvanded  by  the  two  great  oceans  of  the  globe,  and  touching  the  domain  of  everlast- 
ing ice  on  one  side  and  that  of  tropical  temperature  on  the  other,  there  is  little  need 
bo  go  beyond  its  boundaries  for  anything.  This  continental  area  includes  a  range  of 
alovation  occupied  in  agriculture  of  7,0(%  feet,  giving  variety  of  climate  and  proline- 
tion  without  regard  to  latitude.  North  Carolina  and  New  Hampshire  have  a  range  of 
HjOOO  feet,  and  Califoruia  still  greater  difference  of  altitude.  North  Carolina  prodiices 
rice  and  wheat,  figs,  and  apples,  and  can  supply  both  ice  and  sugar  for  its  insidious 
yet  popular  potations  of  peach  brandy.  The  productions  of  the  United  States  range 
from  lioheus  to  lemons,  and  include  the  fniits  of  all  jsones,  from  gooseberries  to  gnavas. 
With  these  resources  of  soil  and  sun,  of  coal  and  iron,  of  gold  and  silver,  of  water  for 
transportation  and  for  power,  of  mind  and  muscle,  of  skill  and  genius,  how  stupid  the 
folly  of  desuetude,  how  abject  the  shame  of  inanity,  how  injurious  the  crime  of  idle- 
Biis.  To  go  thousands  of  miles  for  that  which  we  can  produce  fh>m  our  surplus  labor 
ironld  be  burning  the  candle  at  both  ends  and  drifting  into  the  darkness  ot  national 
porerty. 

Our  population  doubled  in  twenty-seven  years  from  1853.  Itisesti- 
Dftted  that  it  will  double  again  in  thirty  years  from  1880  to  1010.  Then 
100,000,000  of  i>eople  will  be  fed  and  clothed.  Will  there  be  no  further 
ncretise  f  It  may  not  be  practicable  to  indicate  the  time  when  popula- 
iou  shall  afifain  be  doubled,  and  again.  The  probability  is  strong,  how- 
ever, that  400,000,000  people  may  exist  within  the  present  limits  of  the 
Tnitod  States,  if  not  within  one  hundred  years,  qnite  reasonably  within 
>wo  centnries.  Where  will  American  production  then  find  a  market 
br  its  crude  proclucts  of  agriculture  if  not  at  home  ?  • 

INTERNAL  AND  EXTERNAL   COMSIERCB, 

€k>mi>ared  with  the  domestic  demand,  the  foreign  is  utterlv  inslgnifi- 
Mmt,  either  for  agricultural  or  manufactured  products.  The  foreign 
xade  lias  received  a  recognition  in  the  public  mind  far  beyond  itsrela- 
Ave  imi)ottiince.  Until  recently  our  ex])oi*ts  of  merchandise  failed  to 
field  money  enough  to  ])ay  for  imports,  and  the  production  of  our  mines 
9  b  to  pay  the  balance.  In  forty  years  of  the  last  half  century  only 
I     I  had  a  balance  in  favor  of  imports ;  in  the  last  ten,  owing  to  crop 

kores  in  Eui'ox)e  and  extension  of  crop  area  on  millions  of  acres  of 
given  away  to  native  and  foreign-born  citizens,  the  balance  has 
Ml  exports.    The  comparison  is  as  foUow^s : 

1— excess  of  imports $1,579, 829, 806 

4 — excess  of  exports 1,360,482,467 

ci    r  the  fifty  years  exports  were  in  debt  to  imports  $219,4^7,339. 
ve  failed  by  that  amount  to  produce  enough  for  home  con- 
But  our  delicieucy  is  far  greater,  because  the  values  of  im- 
I  known  to  be  understated,  and  thej'  are  always  the  value  at 
ports,  upon  which  the  cost  of  freights  and  commissions  mast 
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To  pay  ibr  tki^  4^xccss  ol'  iiii  [torts  our  gold  aud  silver  must  be  oaed; 
suid  tLo  exco88  of  8ucli  exports  over  imxK>it8  iu  fifty  years  anumnte  tu 
81,008,561 ,54S.  So  the  excess  of  these  payments  over  tiie  apparent  in- 
(lebteduess  from  excessive  imports  of  nierchaudise  is  S849,210()9,  an 
average  draft  of  $16,984,284  x>er  auuum  for  the  entire  period.  Itistrae 
that  immigrants  bring  money  and  other  effects,  which  add  to  the  wealth 
of  our  country,  and  ^r  more  than  balances  the  above  deficiency.  The 
fact  remains,  nevertheless,  that  the  domestic  production  of  the  United 
States  fails  to  equal,  by  a  very  small  difference,  the  consumption  of  the 
United  States. 

This  matter  is  undei-stood  by  intelligent  puMicists  iu  this  connt!)', 
and  is  seen  in  its  true  light  by  enlightened  foreigners,  who  admit  thk 
nations  must  be  self-supporting  if  they  would  live  at  all,  and  that  the 
domestic  trade  of  every  country  must  dwarf  to  insign^canoe  its  fbieigD 
commerce.  The  apparent  exception  of  Great  Britain,  which  occupies  a 
X>eculiar  and  isolated  i)osition,  is  not  an  exception,  because  of  the  pos- 
sessions of  Englishmen  in  British  colonies  all  over  the  world,  and  in  all 
other  countries,  especially  the  United  States.  The  imx>ort8  of  that 
country  are  largely  dividends  and  profits  on  foreign  investments,  and 
are  thus  practic^y,  in  a  peculiar  sense,  domestic  trade  as  well. 

The  grain  supx)ly  will  hereafter  be  in  larger  proportion  for  domestic 
consumption,  the  cotton  demand  will  continue  to  move  in  the  direction 
of  larger  domestic  manufactures,  and  the  pork  trade  wiU  be  in  larger 
proportion  consumed  at  home.  These  three  products,  which  almost 
monopolize  the  export  trade,  have  all  been  the  result  of  undue  stimda- 
tion,  of  a  disproportionate  distribution  of  fai*m  labor  and  crop  areas, 
while  other  products  needed  for  consumption  have  been  unnecessarily 
scarce  and  high.  The  excess  of  wheat-growing  has  brought  prices  to  a 
ruinous  point  when  sound  grain  can  be  bought  in  Dakota  for  40  cents, 
and  again  in  London  for  a  doUar  a  bushel.  It  is  down  close  to  ^dia 
rates. 

It  is  not  desirable  that  cotton  or  wheat  should  be  neglected,  or  sub- 
stituted abruptly  by  other  crops.  All  of  the  former  that  the  world  re- 
quires should  be  fnrnishe<l,  horeafter  as  heretofore,  largely  by  this 
country,  but  the  most  of  it  should  and  will  be  manufactured  here, 
vfiry  largely  on  the  borders  of  the  cotton-fields.  But  it  is  very  cer- 
tain, that  twenty-live  dollars  worth  of  cotton  per  head  will  make  no 
community  rich  ;  it  is  not  loss  <M)tton  that  is  wanted,  but  more  of  some- 
thing else.  The  wheat  specialist  is  still  less  excusable  for  neglecting 
other  farm  products.  We  have  ;ni  advantage  of  the  world  in  cotton 
production,  in  soil  jnul  climate  especially  suited  to  its  growth;  we  have 
none  over  many  other  countries  in  wheat  production,  except  in  agricolt- 
ural  implements.  Tlie  crudest  of  agi'ieultnre  proiluces  as  much  pff 
jicre,  the  most  skilled  twice  as  much.  The  cheapest  of  labor  competes 
in  its  production,  and  our  a(^^eptance  of  the  competition  is  a  confesaioD 
that  we  lack  the  enterprise  or  the  skill  to  produce  what  we  need  took 
and  buy  at  higher  cost,  Y  et  we  should  rearrange  our  crop  areas  dowly 
and  judiciously,  producing  all  the  wheat  required  for  home  oonsom]^ 
1  ion,  some  to  give  to  starving  foreign  peoples  in  an  emergency,  and  a 
small  surjilus  for  sale  wjienever  something  more  than  starvation  prices 
are  offered  for  it.  Half  the  ])resent  area  in  wheat  should  produce  dl 
the  i)resent  product^  when,  with  rotation  and  intensive  CQltare,  an 
equal  or  groattu*  value  would  result,  from  the  superior  cultivation  of 
other  cr<)i)s  in  the  rojnainiuj:,^  half,  and  the  net  profit  might  be  fourfold 
the  i)resent  ^ain.  It  is  a  more  profitable  distribution  of  crops  that  is 
wanted;  it  is  greater  vniiety,  larger  aggregate  quantity,  greater  indi- 
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ual  and  far  greater  total  yalae,  and  better  returns  for  the  farmer's 
that  iu*e  desired ;  more  home  consumption,  and  exix>rt  of  the 
that  fail  from  the  home  table. 
xne  inevitable  deduction  from  these  facts  is  that  American  agricalt- 
•©  can  prosper  only  with  an  American  policy,  which  shall  prodace  its 
wn      ipplies,  feed  its  own  people,  and  enlarge  the  proportion  of  its 
k:ers  who  are  outside  of  agriculture  and  dei>endent  upon  it  for  food 
a  material  for  fabrication .    It  teaches  that,  instead  of  overproduction, 
e  have  consumed  more  than  has  been  produced  in  value  but  not  in 
\u    bity,  excepting  the  lowest  prices  of  the  world  for  two  or  three  pro- 
Eic      of  overproduction  and  paying  high  rates  for  products  not  pro- 
ea  in  sufficient  quantity.    The  more  we  buy  abroad  the  less  of  man- 
ured products  we  produce  at  home,  while  farmers  increase  and 
a  products  cheapen  from  decline  of  home  markets.    It  is  a  suicidal 
uiicy  to  sell  and  export  the  soil  in  raw  products  of  agriculture. 

SURPLUS  PRODUCTS  OF  AGRICULTURE. 

Fifty  years  ago  there  was  only  a  fourth  of  the  present  population. 
!he  wants  of  the  larger  number  are  now  more  liberally  supplied  than 
ver  were  the  limited  requirements  of  a  more  primitive  mode  of  living. 
The  use  of  labor-saving  machinery  and  appliances  has  enlarged  and 
heapened  production ;  and  the  surplus,  which  is  sent  to  foreign  coun* 
ries,  is  not  only  four  times  as  much  as  in  1830,  but  is  thirteen  times  as* 
mch.  The  agricultural  exports  of  1883  were  619,269,449,  and  the  aver- 
ge  has  been  about  that  figure  for  five  years  past. 
jSot  otily  has  there  been  a  vast  increase,  but  the  history  of  this  prog- 
96S  aiibrds  a  lesson  in  industrial  economy  which  farmers  cannot  aiibnl 
>  overlook.  It  illustrates  in  a  striking  way  the  necessity  of  the  great- 
it  i)OSsible  diversity  in  rural  industry. 

Fifty  years  ago  unmanufactured  cotton  comprised  about  60  per  cent. 

f  the  value  of  our  exports,  and  breadstuffs  and  animals  and  their 

rodncts,  counted  together,  brought  only  a  tlurd  as  much.    Kow, 

hile  the  exports  of  cotton  in  1883  were  worth  nine  times  as  much  as 

1 1825-'30,  the  values  of  animal  products  and  breadstuffs  are  thirty 

mes  as  much  as  the  surplus  of  half  a  century  ago.    The  rapidity 

f  the  increase  has  therefore  been  fully  three  times  as  great  as  in  the 

3  of  cotton.    The  early  prominence  of  cotton  in  our  exports  was 

tnomenal.    In  ten  States  extension  of  this  one  industry  became  an 

osorbing  passion,  dominating  agriculture,  society,  and  politics.    All 

ther  agriculture  was  dwarfed  in  this  section.    With  millions  of  acres 

f  wasted  pasturage,  almost  no  wool  was  grown  or  manufactured,  and 

lothing  wa.s  bought  on  credit  at  enormous  prices.    With  millions  of 

res  in  forests,  wash-tubs  and  ax-liel  ves  were  brought  a  thousand  miles ; 

ll-log  would  jiot  sell  lor  enough  to  buy  ii  hammer-handle.    The  cul- 

V     or  emi>loyed  his  horses  and  mules  during  the  spring  and  summer 

mulling  grass,  and  in  autumn  and  winter  alternately  in  hauling  out 

and  bringing  in  hay  that  had  floated  down  the  great  river  from 

west.    Hogs  grew  wild  and  multiplied  in  the  swamps,  while  the 

V  merchant  got  5o  per  cent,  profit  on  Western  bacon. 

10  a  cliorishiMl  theory  in  ])olitical  economy  that  the  South 

iiroducc  cotton,  the  West  hogs,  and  the  East  "notions,'^  and 

rig  else  should  bo  brought  5,000  milas — from  Europe.    This 

until  ilwvv  was  little  produced  but  cotton,  and  much  of  that 

kged  a  >  ear  in  advance  to  procure  the  necessaries  of  life. 

jwing  table,  from  official  records  of  exports,  presents  the  prog- 
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resH  of  exiiortation  and  illiistratos  the  lapidily  of  increaHein  Tolnmetnd 
the  voiiderfiil  change  in  the  diaraoter  of  tlie  export  trade ; 

C'ODijKirJiOK  of  colluii  tj-porlt  idth  Ikote  of  brmt^tttiffs  ami  animal pniiicii. 
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-  Stat  cuilcd  Sciitember  M. 

l<'rom  1801  to  18Gti  brcudatufl'a  ivalizi-d  uiOTo  than  votton,  tar  obvious 
reasouEi. 

lu  1878  the  Tiilue  ol'  breailstiitt'^  alone  exceeded  that  of  eottOD.  The 
kiogly  plant  had  been  distnnced  for  the  iirst  time  iu  a  fair  race.  Hw 
wuntti  of  the  stomach  were  ^rreater  tlian  those  of  the  baoli.  In  the  tbne 
following  yeara  similar  superiority  in  the  exixirts  ocoorred.  The  bad 
harvests  of  18S1,  i-edncing  produi-ts  and  raising  prices  temporaiilf,  ' 
i;banged  the  relative  values  of  these  classes  of  exports  for  two  ywn 
past.  So  we  may  say  that  while  cotton  brought  four  times  as  moeh 
foreign  exuhaoge  as  was  obtained  from  grain  fifty  years  ago,  graio  ij 
now  a  more  potent  factor  iu  our  forcigii  trade  than  cotton,  and  has  Ixan 
worth  more  iu  exchanges  for  the  jiiist  seven  years;  that  is,  the  export 
of  breadBtufCs  have  averaged  $^08,431,511  per  aimiira  aiuce  1876,  wd  oI 
4X>ttou  $'2(yj,fi3'2,iGo.  Thus  either  cotton  or  bread  separately  repreMot 
more  tliiui  four  timc»  the  aggregate  values  of  all  agrieultnral  exporb 
prior  to  1.S;Hi. 

This  eouiparisoii,  so  favorable  to  cereals,  is  no  disparagement  to  cot- 
ton, the  product  of  au  industry  which  cannot  be  extended  more  npidly 
exee]>t  by  a  less  iu  value.  The  cxjieriment  hiw  been  ti'ied  with  iiitf- 
trous  results,  au  iuei'ease  of  over  a  iiiillion  bales  iu  a  single  year  having 
i-educed  the  value  of  the  crop  S4o,000,000.  The  extension  can  be  profit- 
ably made  only  by  keeping  pace  witli  the  gradually  increasing  mn> 
sumjitlou  of  the  world. 

Up  to  1S60  cotton  far  surpiissed  iu  eximrt  values  both  bicnd  and  meat 
pi'oducts,  either  taken  segmrately  or  together,  and  in  no  year  did  tlie 
Slim  of  the  latter  equal  the  value  of  the  former.  But  the  experience  t' 
the  four  yeai-i4  followiug,  when  the  absence  from  rural  aiid  other  iudn^ 
ti'iea  of  one  1o  two  milliun  men,  and  the  necessity  for  ample  sapplleaiif 
bi-ead  and  meat,  for  soldier  and  civilian,  stimulalcd  the  invention  ud 
energyof  inaiuifacturevsof  agriciiltnrat  implements,  and  fumiahed  absn- 
daiit  Huxipliei^,  not  only  for  etunp  and  farm  and  city  market,  but  tmtt 
portation  ;  so  that  in  fonr  years  of  war  uiul  waste  tliera  was  exported  > 
value  of  $2111,074,078  in  brcndstnlVs,  and  $338,913,232  in  animals  sad 
their  products,  a  Knr[>luH  of  bread  and  meat  of  about  9130,000,000  pn 
auuum,  a  sum  gix^ater  than  any  annual  ox|torts  of  cotton  up  to  lSi& 
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country  of  such  resources  of  soil  aud  labor  for  a  single 
131  ex^  tj  however  kindly,  which  can  recoup  its  loss  in  such  a 
'  in  a  single  decade?  During  this  period  tiie  total  export  of  cot- 
jally  reported  by  its  customs  officers,  was  but  $24,5649772. 
was  vantage  gained  which  could  not  be  lost,  and  we  find  that 
eighteen  subsequent  years  the  exports  of  cotton  have  aggregated 
940,553,  while  the  exports  oi  grain  and  animals  and  i£eir  prod- 
^  bread  aud  meat"— make  together  a  total  of  $4,010,418,722. 
following  statement — first,  of  the  exports  of  four  years,  and  after- 
In  two  periods  of  seven  years  each — ^illustrates  the  cumulative 
f  the  foreign  movement  of  grain  and  provisions,  which  is  the 
imarkable  ever  presented  in  the  world's  history: 


Years. 

Cotton. 

Breadituffik 

Animal 
prodacta. 

798,309,431 
1,447,803,884 
1,419,827,258 

205,225.449 

738,800,228 

1,459,020,577 

115. 820. 432 

514. 056. 620 

977. 496L  416 

J 

3, 666, 940, 553 

2,403,046,264 

1.607.372.468 

ag  the  vahies  of  twenty-two  years,  from  1861,  that  of  the  eatables 
)  th  e  value  of  cotton  by  more  than  a  billion  dollars.  Gotten  may 
princely,  but  the  realm  of  bread  and  meat  is  kinglier  still, 
esson  which  these  facts  teach  is  unmistakable.  All  natural  re- 
should  be  utilized— the  glassy  glade  for  the  dairy,  the  hill  crest 
pe  for  fruit,  the  bottom  lands  for  com,  tillable  uplands  for  va- 
x)pH  in  rotation,  and  no  great  district  should  be  restricted  to  one 
t,  whether  cotton  or  wheat  Such  restriction  will  in  one  genera- 
id  to  poverty  of  laud  and  people.  All  natural  resources  should 
ized — the  underlying  ore,  the  coal,  lime,  kaolin,  building  stone, 
rings — beneath  the  soil  as  well  as  the  soil  itself.  This  use  of 
so  varied  and  comprehensive,  can  alone  secure  the  full  utiliza- 
d  productiveness  of  labor,  and  the  highest  averaged  wealth  and 
• 

AGEICULTURAL  EXPORTS  OP  1883-'84. 


t  of  the  exports  of  agricultural  products  of  the  United  States  during  ike  fiscal  w^ar 

ended  June  30, 1884. 


Products. 


number.. 

•....••••..........do.... 

s ••• .................do.... 

do.... 

do.... 

bw,  ftndfoMrls 

ifii.  boms,  honi  tips,  strips,  aud  waste..., 

'sauMges 

dozen.. 

pounds.. 

*iMi*e  ncrapi.  nnd  nil  soap  stock 

"ttl^tures  of 

MOtbertlian  furs 


log  meat  and  dniry  pitMlucta) : 


■Kallona.. 
. . .  .do. ■ . . 


pounds. . 

i^r  pickled do 

larod do 

.••••■ -..  .....do..*. 


QuAotity. 


100,618 

46,382 

2,721 

3.742 

278,874 


205,484 
222,318 


712,806 
150,486 


120,784,064 

42,870,011 

641,163 

63,001,103 


▼aloe. 


$17,855^406 

627,480 

424,817 

400,800 

850,146 

45,282 

100.242 

480.134 

62,750 

36,386 

715,650 

640,080 

1,304.320 

504,218 
150,118 


8,173,767 

11.087,331 

8,202,275 

67.758 

4,793,376 
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Statement  of  the  exports  of  the  agricultural prodaoU  of  the  United  States,  ^.— CSontinaed. 


PixklacU. 


Quaii(tt>'. 


ProviMioiiB  (conipriiiinj;  meat  aud  dairy  prmluota)— ('ontiniied. 

Mutt4iii  l>onndg. 

Oleoinari^arine — 

Imitation  butter .do... 

Th(^oiI do... 

Pork  prod  iictft^ 

Bacon <lo... 

Ifams do... 

1*ork,  freah do... 

Pork,  nalt(Ml  or  <:ared flu. .. 

Lard ^ - do... 

Poultry  and  game 

All  other  meat  products 

Dairv'  products — 

Batter [Ninnds. 

C1iee«o do... 

Milk 

Wax,  bees' Iioiiuds. 

Wool,  raw.. do.,. 


Tahw. 


2.932.855 

3T,  lS-\  130  . 

»4t.  TiTd,  410  . 

47, 919. 90rt  ' 
l'«»417  . 

«),  3ff3,  S13 
2C5.  OM,  71!l  I 


20. 627,  :!74 
112,  ftCT.  575 


Total  value  of  aoimals  and  animal  productB 

Breadstuffs: 

Barley buabeis. 

Bread  aud  biscuit .ponnda. 

Indiau  corn buslielB. 

Indian-corn  meal bairels . 

Oatsi busbela. 

Oatmeal pounds. 

l!ye: buBhcIs. 

Kvellour barrela. 

Wheat buahela. 

AVhoatHoiir barrels. 

All  other  breadif tuff's 

Kico barrels. 


5l,74« 
10.393  j 


171.113 
i.  671, 24: 

ri.tfr.4i-*. 

4.74JtW 

aiiii4ie 

3.75^7n 

n;«;t.fU 
mm: 


734, 

17.580. 

45.247, 

252. 

1.7W, 

27.250, 

C.220, 

4. 

70,34tt, 

9,158. 


955 
740 
490 
779 
»76 
427 
208 
564 
013 
200 


103,519  1 


Total  value  of  breaiLstuffs,  &c 

Cotton,  i*uw : 

Sea  Island pounds . 

Other  uumauu  1  uclured « do... 


I 


Total  value  i-aw  cotton 

Mij>cellan(>ou8: 

}{rooni-c4n  n 

Fruits : 

AjiidcM,  dried pounds.. 

Avpb'N.  ;iivi'ii  oi  ripe barrrlrt.. 

I''niit8,  |)ri'.scr\cd — 

Ciiiiiit^d 

(Hh.r 

All  other  jircen   liiK*  or  driod 

May t«n«.. 

IIiiU': 


1,858, 978.004  I 


5,558,740 
105,400 


16,008 


1 1<>)»8 poumls. . 

oil  c^ke  and  oil  moul do 

Oils: 

( '<»t ion  >:ccd   j;:alIon8. . 

Liii.>M>r«! do 1 

nther  v«';{ctrt]»h' ! 

r'.lovrr pouud.«i. . 

Cotton do.... 

T  inmt  hy do 

.\llotlier 

Sii:ii«r  iind  inohi.oHcN : 

Mnla««s«'-'  jind  simp' "alloDA.. 

Su;;ar.  Iirowii ]H>uuds.. 

'I"ii!».n(«»: 

L»';it   ]Mn:ndi<..' 

M<*iiis  :ii<(i  triiiiniin^s. do | 

<M)ionK    luHlK-l..l 

I'c.t.s  ;i|i<l  lu-Jlll." ilo 

l'0tilt<M.<4 fl.) 

Vt'ili'l.lMis.  r;iim«-.l 

AW  otiifi.  inchidiii;.^  iiiiLks 

Wiiir: 

III  luid'.iM ili»/en.. 

Nut  in  iHftfli .-: *;alli»ns.. 

Al!  <»lln'T  a^iiiiilliiia!  i>io«l;n  ts | 


i:{,  516, 6IS 
524.847,331 

3.605,940 
72,221 


27.44M,737 
5,674,560 
6,836,3^ 


Ti,  9it6, 003 
202,079 

192,130.820 
15,020^867 

69,494 
201, 106 
r»54, 613 


5.463 
83.951 


403.  flC 

847.  ri 
27,64H.044 

7oaOM 

771, 4n 

4,3a.l«5 

W.9X 

51.199;M 

I«.55i.56 

196.»4,SI 

lW.6I5.aM 

ia,44( 

,     3M.S3I 
4a4l7 

496^1fi 
SIM 

3(ii^7n 
«^1« 

3.anai 
7.1UU: 

1.570^  an 

47,W 
37,M» 

2.7*  813 

37S.4U 
311.  IH 

14.  W 
17.4«,!5» 

59,  ff! 

15S.IC 
114,471' 

2K.K! 
577, 7K 


'I'olul  value  4»r  misccUanoous  pioducls. 


'1* 


37.9llbSi 
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RECAPITDLA.TION. 

lU  and  animal  pre<luct3 $13^779,207 

— AtafiS&o 162,564,585 

"-^imw 197,015^204 

BUaneooa  protliictH 37,908^822 

Total agriciiUurRl  exports 58<L815^S18 

Total ezportB 724,964»852 

iroent.  of  agricultaral  matter 7i.O 


OXTAEIO  STATISTICS. 

n     I  secretary  of  the  Bureau  of  Industry  of  Ontario,  Canada,  Mr.  A. 

,  rei)orts  on  the  1st  of  August  continued  imnrovement  of  the  winter- 

b  crop,  which  in  May  tras  thought  to  be  nearly  ruined,  and  its  har- 

iff  in  good  condition,  phimp,  hard,  and  bright. 

Jly  favorable  report  is  made  of  the  spring  wheat,  except  in  the 

n>aem  and  northwestern  counties.    The  estimated  area  and  product 

compared  with  estimates  of  last  year. 


Deecription. 


lidl  wheat... 
IpiiBg  wheat 

Totals 


1884. 

1 

1883. 

Acre$, 
804. 551 
722,410 

ButHUlt, 

18,479,207 
18. 251, 137 

Aert. 
1,096,206 
58(^410 

ButkiOi. 

11,644,005 
9,726,063 

1, 586, 961 

31, 730, 344 

1.682,616 

21,370,068 

some  parts  of  the  province  barley  was  short,  both  in  straw  and 
» in  consequence  of  drought,  but  the  berry  was  plump  and  heavy, 
samples  are  discolored  by  showery  weather  during  harvest.    The 
b  crop  promised  to  be  satisfactory,  though  not  equal  to  the  excellent 
of  last  year.    Eye  was  nearly  all  harvested  and  the  crop  was  gen- 
ly  good.    Corn  was  unpromising,  especially  in  those  parts  of  the 
vince  where  it  is  most  largely  grown.    With  favorable  conditions 
the  remainder  of  the  season  the  pea  crop  promises  to  be  one  of  the 
:      ever  reaped  in  the  province,  and  beans  also  promise  well.   Con- 
potatoes  is  above  the  average  in  quantity  and  quality,  except 
D      e  County  and  portions  of  a  few  other  counties. 
J       nay  and  clover  crops,  which  early  m  the  season  promised  to  be 
fcvy,  were  somewhat  impaired  by  frost  at  the  end  of  May  and  by 
uugnt  in  June ;  but  they  are  pronounced  a  fair  average  in  quantity, 
the  quality  is  said  to  be  excellent. 

iidl  fruits  are  generally  abundant,  and  the  same  is  true  as  to  wild 

s^  but  most  others  suffered  so  seriously  from  the  frost  in  the  last 

3f  May  that  the  crop  which  had  promised  to  be  extraordinarily 

I  will  hardly  reach  a  low  average,  except  along  the  westerly  shores 

:e  Ontario  or  the  shore  of  Lake  Huron,  and  in  the  vicinity  of 

int  Clair  and  the  Detroit  Eiver.    Of  apples — ^the  staple  fruit — 

I  IB  1     dly  half  a  crop,  except  in  the  Lake  Ontario,  Lake  Huron, 

£      rg^ian  Bay  counties,  and  in  Oxford,  Brant,  Perth,  and  some  of 

ies  on  the  Saint  Lawrence. 

s  land  was  in  fine  condition  early  in  the  summer,  and  suffered 

2^ht  in  June  and  the  early  part  of  July,  but  was  not  so  se- 

!    d  as  to  prevent  a  prompt  recuperation  under  the  influence 

uf  July. 

in  general  is  described  as  in  good  health  and  conditionr 

^84 
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An  iiuimually  lurgo  quantity  of  dairy  produce  of  tiUi>erior  <iuu]ityii 
generally  reported. 

Wages  in  bajlog  and  harvest  were  decidedly  lower  tliau  last  year, 
'i'bu  n\ovr  ripeiilDg  of  tlio  crops  this  season  eoableil  the  farmers  to  ei- 
teiid  the  1iarvc»t  through  a  longer  period,  and  this,  together  vith  tk 
introduction  of  many  sett'  binding  reapers,  reduced  the  demaod  for  biir' 
\  est  bands.  la  Western  and  Central  Ontario  the  average  vagei  vtn 
about  81.25  aday,  oi:  (for  sliort  engagements  during  the  harvest)  t^  to 
$30  a  mouth,  with  board.  For  the  eastern  end  of  the  province  tlia  rates 
were  considerably  lower,  tlie  average  day-wages  being  stated  at  $1,  ml 
the  trages  per  month,  with  board,  at  $1S  to  $25.  By  the  year,  wagesare 
)jl«7  this  year;  last  year,  8173}  if  not  boarded,  $257,  instead  of  (Ml 
hiHt  year. 

The  following  tables  present  the  estimuteoi'  two  years  for  tliecereili 
and  leguminous  crops: 


Crop. 

1884. 

ini. 

Aera. 
«M,551 
712.410 

i.'m'.m 

]M,  141 
670,  W« 
171,834 

as; 

l3,'JS3,SeS 

M«.4H)      MH,« 

mm     aol-w 

S41!,ni      lft<73,n 
S14,37 

■"SM,"iM" 

Other  crops  are  thus  estimated  for  1883  and  1884 ; 


I>cscripti(ni. 

im. 

m 

5Si 
■sss 

man 

'^S 

Youi.g«iido)lnr»Mlo 

t— 

^?s 

uo,i»       mm 

».2Sl.lHt       I.NI.U1 

1 
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Farm  produeU  of  the  Dominion  of  Canada. 


Product*.                                      1       1S51. 

IML              1871. 

1881- 

tit»t I.LI. mm!- 

;..:>:..... 

-''  -■'-  '''"   :  r'nm;<og 

=(I,M7.4S'J 

S;i 

13,71B,Ki3 

"if 

2,537,982 

30,5M,HD 
5:055;  BIB 

JT"'"- :;::-:::::::.:::■■;;.::::;;;■::■ 

57,90a 

38,  EM,  87T 

:.so3,:i53 

132,1^3 

ir.,6i«,(tffl 

SII,T«S.9] 
3,B5«,M 

e,36s,3i 

75,173,533 

JSgJS 
!:?»!■„ 

1M.4M 
1.335 

32.33B.SB7 
3,828,953 

5I.BM,BS8 

idaclieew do.... 

D,>3T.ns 

1, 062, 239 

300,139 
'■J,'i«,'3M' 

■IP" ^-- 

^GKICIILTURAL  STATISTICS  OF  fiEEAT  BRITAIN. 
Area  iinrfcj*  irojm  ih  the  Unittd  Kingdom. 


Gwiit  Britain. 

fteliDd. 

lUniWdKinidoDi. 

:     159.. 

1^.     I      1S«, 

1883, 

1884. 

1883. 

aiiu(lBrcr<>i>s... 

..,32,«i.Ml 

33. 3^5,  OSS 

]S,W2,e»7 

1S,15i!mo 

47,8«r»77 

it™. 

47, 867, 271 

...  ^,67:,o;iK 

■■    "11 
■■I      ■^^"'?' 

3.«U163 

09.908 

1H0I5 
1,389:871 

19:350 
937 

i:^SS? 

«  275880 
54,234 
454,839 
330:«»8 

2.718,383 

4SI:w 

140,  Mil 

t^i:r>ri..r..iH... 

t".  618.075 

1,599. 6!» 

1,878,128 

10,113,2M 

10,3M;o18 

^■..^:- 

.-^3.155 

a,  ozs,  920 

.■I:'ti,!l37 
is:  33* 
140, 102 
393.831 

798.  9<2- 

3W:7S7 

4i:m» 

1.173,835 
2,342>7 
3«j:931 
17.083 
192,807 
444,958 

1,850.738 
2,848,210 

187:885 
429,812 

talKrrpn  rn>iM  . 

.:    3,487.703 

..|~4rwM;';r 

1I.«5I,57II 

l,!i21.<13|    1.330,253 

4.733.880 

4.798,934 

r>dc™*«-H 

Wpwtu™.^... 

4,39.1.922 
15,065.3-3 

.AS 

77)1,  •jua 

I.BC2.73UI    1,831.101 
23."mo"1 3i,*»M' 

25,887,209 
91,444 
89,250 
773,513 

0.371,799 
.25:388:529 

8S!:225 

MBCr«» 

■■-■"■"■'■'■•'' 

■.:ri.:;ii,B;i 

13.121.785 

12.212,853 

32,993,853 

33,631,822 

:  luiluiliBH  ILc  lelu  ot  Uau  lud  Chumel  ini'nili. 
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Farm  animaU  of  the  United  Kingdom, 


^rv                • 

Great  Britain. 

Ireland. 

tUnitedSkicdom. 

Beicnption. 

1 

1884.              1883. 

1884. 

1883. 

1884. 

m 

Hones: 

Used  in  agrioultare 

Mares    and    unbroken 
horses 

Xumber. 
090,490 

423,887 

Number. 
905,073 

415,523 

Kumber. 
I    480,846 

1             ■ 
Xumber.       Xumber.  '  ymlbtr. 

478,912  !    1,904,515;     1,808,745 

Total  horses 

1, 414, 377 

1, 410, 596 

480,846 

478.912 

1  QUA.  sia  t    1  fiMTiJ 

«fO,VXA                   ..^.'V.fw.w     1              mj'ww^..^ 

Cattle: 

Ml Ich  ftnwi T--, 

2, 390, 863 
3, 878, 278 

2,306,082 
3,656,697 

1,356,455 
2, 755, 812 

1,401,672 
2,004,349 

3.764,903 
6.657,859 

3,7HSK 
6.873.413 

Other  cattle 

Total  cattle 

6, 269, 141 

5, 962, 779 

4,112,267 

4,096,021 

10,422.762 

10,087.M3 

Sheep: 

One  year  old 

Under  one  year  old 

16,384,863 
9,683,491 

15,948,667 
9, 119. 604 

2,027,072 
1, 216. 500 

1,984,612 
1,234,486 

16,448,186 
10,928,601 

17,908,1S« 
10.S81,»: 

Total  sheep ,.... 

26,068,354 

25, 068, 271 

8,243,572 

3,219,098 

29,876.787 

28.M7,580 

PlM* 

2,684.391 

2, 617, 757 

1,806.195 

1,351,990 

8,906,205 

im& 

***■     •••••••••••••••••••-... 

Poultry:* 

Tnrkeva ............. 

600, 770 
888,313 

706,667 
1,888,518 
2,618,530 
7.537,438 

796,187 
2,062,372 
2,886,847 
7,697,024 

1,210,343 

2,783,237 

5,006,ni 

19^943,868 

Oeese.. 

Dacks.. 

2. 868, 390 
12, 303. 539 

Fowls 

Total  nooltry ........ . 

16, 061, 012 

12,746,048 

13,882,430 

28,944,249 

^With  the  exception  of  thoite  for  Ireland,  the  numbers  of  pigs  and  poultry  are  exolnsiye  of  thoiek^ 
in  towns,  and  by  cottagers  with  less  than  a  quarter  of  an  acre  of  land, 
t^cluding  the  Isle  of  Man  and  the  Channel  Islandf^. 

AUSTEALASIAN  STATISTICS. 

WHEAT,  ;888-'84, 


Colony. 


Victoria 

Houth  Australia ... 

New  Zealand 

New  South  Wales. 

Tasmania 

Western  Australia 
Queensland 


Total  1883-'84 
Total  1882-'83 


Increase  1883-'84 


Area  under 
wheat. 


Aeret. 

1. 084, 341- 

1,846,175 

377,706 

290,000 

41,301 

22,718 

10,494 


3,672,735 
3,43i,005 


238,730 


Gross  wheat 
yield. 


ButkaU, 

15,064,488 

14.M9,230 

0,827,136 

4,345,000 

732,718 

249,900 

146,753 


Averafe 
per  acre. 


nPspobtloB 
Decmbtr 
11,1183. 


45,014,174 
31,763,098 


13,261,076 


SuihiU. 

laso 

7.83 
28.03 
14.98 
17.74 
ILOO 
18.89 


12.26 
9.25 


8.01 


211.511 
517,W 
817,188 

mm 


2,9^ 


I 


OATS,  BARLEY,  AND  POTATOES,  1888-*84. 


ColoDJ. 


Victoria 

South  Australia  ... 

New  Zealand 

Now  South  Wales* 

Tasmania 

Western  Australia 
Queensland 


Oats. 


Acres. 


Bushels. 


18S,  161 

5,401 

202.  954 

U4,81« 

23.160 

1,  395 

125 


4, 717, 624 

80, 467 

9,231,339 

617, 465 

634,354 

23,715 

1,112 


Barley. 


Acres. 


46,832 

13,475 

82,907 

6,473 

8,206 

5,648 

241 


Total r>06.10i 


15,300,076  !    108,681 


Boshela. 


1,069.808 

187,806 

964,456 

183.050 

81,969 

88,768 

8,190 


Potitoas. 


Acres. 


40,196 

6,061 

21,101 

14,462 

9,601 

810 

6,468 


2,329,035 


97»901 


Tott. 


KM! 

881 


sum 


*For  1882. 
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.    BAILEOAD  AND  TELAGRAPH  MILEAGE. 

The  foIlowiDi;  is  au  oflicial  statement  of  the  mileage  of  railways  and 
egraph  lines  in  the  colonial  possessions  of  Great  Britain  in  1883 : 


Colony. 

BallwuTI. 

KUimb^ 

1 

1,888 
l.OSg 

MtUi. 

i 

e,Kt 

ToUIAaitnda^ 

9,iU 

B1.SS7 

•J 
i 

liow 

■1 , 

.„ , 

^.^ 

PRODUCTION  OF  WINE  IN  FRANCE. 


Teari. 

Aren. 

™™„™ 

Import. 

Export. 

ntclani. 

S5,  718,0110 

es.mmv 
»3.m.m 

isS 

a5,T70,K» 

as  on.  000 
M.iaB.ooo 

S0,B8«.DM 
44.610,000 

BM.OOO 

so-iooo 

707,  000 

1,0011,000 
?:  fan;  000 

7,637.000 
8,080,000 

^na 

— - 

'.■^fZ 

- 

»,102!l)00 

i;7»,ooo 

Sm,59s 

:::::::::::;":":"::::r:::::::::;;:::::::::;:: 

2,818,000 
Z,M7,000 

^"^ ' 

2,333,078 

*5, 010,004 

3.M«,000 

8,040,000 

WHEAT  PRODtrCTION  IN  INBIA. 

T     '  increase  otf  exports  from  India,  from  a  few  hundred  thonBand 

nels  per  annum,  ten  to  twenty  years  ago,  to  37,148,543  bnshels  in 

■JS2,  and  39,127,977  bushels  of  60  pounds  for  1883-'84  (year  ended 

31).  has  excited  the  attention  of  the  wheat-growing  oonntriea. 

■wh  that  India  cwmes  near  to  France  and  Eussia  in  the  volmne 

production,  and  that  those  countries  have  only  one  oatntnk- 

titor — the  United  States  of  America.    Conditions  have  not 

0  lie  in  formttr  years  for  large  India  exports,  mainly  from 

1  Importation  I'acUities,  hnving  only  one  mile  of  railway  foi 
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vviivy  L\-),00i)  peoj)lc,  wliilo  tliis  country  has  a  Jiiilc  for  less  than 500 iii. 
hiibitjints.  Tlie  ruleless  cleaning  of  the  grain  unci  the  luixiug  of  the 
different  kinds,  diverse  in  (iiiality,  has  also  tended  to  keep  the  price  too 
low  for  active  sni)i)ly  for  exportation. 

It  is  now  proi)osed  to  increase  India  railway  facilities,  and  the  home 
government  is  asked  to  assist  in  the  extension.  Mr.  AV.  W.  Hunter,  of 
llie  viceroy's  legislative  council,  laid  before  a  committee  of  the  British 
Parliament,  in  June  last,  a  i)lan  for  building  7,328  miles,  of  which  3,89(1 
are  deemed  indispensable  for  i)roviding  relief  in  ca^je  of  threatened 
famine,  while  the  remaining  3,432  are  held  to  bo  desirable  if  individ- 
uals are  willing  to  build  with  the  aid  of  a  proffered  right  of  way  and 
land  for  stations.  Five  yeiirs  are  allowed  for  the  completion  of  tiie  3,89G 
miles,  at  a  cost  of  £28,250,000,  requiring  an  expenditure  of  over  five 
and  a  half  millions  st<3rling  per  annum. 

Mr.  Hunter  alsQ  stated  before  the  committee,  that  as  a  result  of  a 
series  of  expeiiments  and  investigations  in  India,  wheat  could  be 
produced,  with  hired  labor  under  good  supervision,  at- about  12«.  a 
quarter,  or  Is.  M.  (about  30  J  cents)  i)er  imperial  bushel.  The  imperial 
bushel  is  very  slightly  larger  than  our  Winchester  bushel.  He  declared 
that  wheat  liad  certainly  been  sold  at  profit  at  IGs,  to  18«.  per  quarter 
(48§  to  54:{  cents  per  bushel). 

LAND  AEEAS  OP  INDIA. 

The  following  tables  on  the  areas  of  the  different  presidencies  and 
X)rovinces  of  British  India,  with  tlu*  area  of  cultivated,  culturable,  and 
unculturable  land,  and  tiie  area  under  the  principal  crops,  are  taken 
from  the  fifteenth  nnmlKjr  of  the  Statistical  Abstract  for  British  India, 
an  ofiicial  publication  for  which  these  tiibles,  Aith  others  on  Indian 
agriculture,  were  condensed  from  the  administration  reports  and  land- 
revenue  returns  of  the  different  Indian  governments  and  administra- 
tions.   The  tables  are  prefaced  by  a  statement  that  the  informatioD 
they  contain  is  far  from  complete.    In  the  year  to  which  they  relate— 
the  official  year  1878-'79 — t^ie  total  area  under  British  administration 
in  India  was  about  904,000  square  miles,  while  the  native  states  com- 
prised an  area  of  575,000,  making  a  total  of  1,479,000  square  miles. 
The  sum  of  the  areas  given  in  the  column  on  the  arciis  of  the  different 
presidencies  and  ])rovinees  in  the  table  immediately  below  is  670,536 
square  miles,  or  a  little  less  than  three-fourths  of  the  area  of  British 
India,  and  considerably  less  than  one-half  of  the  whole  country.   The 
portions  of  British  India  which  are  omitted  include  Ben^^,  oomprifring 
156,000  square  miles,  for  which  no  information  of  the  kind  given  bdow 
is  collected.    In  the  case  of  Bombay,  the  Iforth  western  Provinces,  and 
Oudh,  the  figures  in  the  column  headed  "  Area  unculturable"  embrace 
a  considerable  amount  of  land  which  should  more  properly  have  ap- 
l)eared  under  the  head  of  ''Cultivated  area."    The  reaaon  given f^ 
their  being  thus  misplaced  is  that,  being  wholly  or  partially  ftee  ftom 
assessment  to  land  revenue,  no  information  was  received asto  their  col- 
livation,  notwithstanding  the  fact  that  in  large  part  they  were  really 
cultivated.    With  these  explanations  the  first  of  the  tables  refiamd  to 
is  presented : 


KEPOIIT    OF   THE    STATISTICIAN.  519 

•tmg  tht  arean  of  Ihe  diffn-mt  jirtli'lenoits  and  pruriHcet  of  Brililh  India,  and 
"*■  euttivaletl,  <ullar«blr.  and  itwiiillHrable  laiiil,  at  far  aa  could  be  atcertained, 
iai  yntr  laTS-'TO. 


'i 

nonerul.      1 

,  VuMeUut*. 

IMtacnpyorpiovlme. 

Ana  cnldu- 

tbU. 

ArMonnil- 
larable. 

i"" 

art  niUt.  -Bgvan  mila. 

«„„„<.. 

Studrvniltw 

SsIlM'-       6ia.D3D 
107.010  ■             M,»i» 

SI,  208  1         m.awi 

iW.47"  i              4,078 

w'.ka  !        e  tIws 
/7s,ow        b(^^OM 

'hsW                4.183 

11 

(ft 

n  ProTinoeo 

M.WS 

m;s34 

1 

(1) 

BTO.rjfi!        aii,302 

1K.0M 

m 

1 

nation  Tor  thl*  prMlileiiry. 

matton. 

.-a  of  Ilia  Gam  ud  Naga  nitu. 
aiBvatipil  lnii>1>  rinlv  :  landii  eTcmpt  Trom  BHJM»amaal  Kre  inrlailod  [n  the  foaitb  calamnof 

-a.ir  ihi    M^iilinVdiitrii't  nndof  lbs  area  of  the  Zemiadarj  orpanDaaantIf  aettled  hnda, 

i^nliur»l>l>apitpiiriiiire  landH  inUalabar,  uhlah  cannot  bcHparately  atatad. 
IS  tliKiliilHctof  Kouirannd  Ibe  coUectorataof  Domba; , 

•»  in  tadi  pretidmojf  or 


or  i....vi„re. 

Tnlnl  ci.lii- 

Rice. 

Wb„t 

01!„:rf.«.l 
inXdhiit 

Soguoue. 

CottOD. 

Aem. 

Ac™. 

A«« 

Aer.*. 

Ana. 

Attn. 

4,«1D,W0 
21.36*,t.«) 

"2;b7b;o«i 

3. 110. 1ST 
823.  MCI 

SI.OJS 
1.  701, 143 

o,Ma^Toa 

■'31 

13,B53 

17,308.500 

6,' 546, 447 
0,947 

n;K7 

60,  MS 

as 

1,S78,M3 

ub  ..'.'."-"'.'- 



1.0ja,170 

I3.1S4.UU 

IgBangal 

l:r,,Biri,iM 

lS.i37.8K 

18,«12.40J|  72. 233,873 

9S7,2S3 

0,  wo.  777 

-|  fiber  jkULinKpbin la,  other  llianec , „.-„ 

■  "Td  (he  I'liniah.  orciipjioB  S77.7B3  icres;  coBeo  and  tea, 


ire  oU-wada  (>ouilp>lugaa  ijtKreKala 
■^PTlns  283,833  arraa )  Indijro,  eiilll- 
-— ' lOpjinB 3B7 6«S  aiT«»  1 


,    _.  ..._    _a,  iwRregatlnit  3,187,21_  „ ,. 

BDt  niOKt  largely  in  Madraji,  rnnlah,  Bombay,  and  the  oanti^  PmVIi 
idpled  vilh  roflre  anil  lea  alt  li lit  aboat  4.00'  >    ->-   . 
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ARK  A  IN   WHEAT% 

A  recent  paper  published  by  the  Indiau  Government  giving  results 
of  an  investigation  made  at  the  request  of  the  secretary  of  state  for 
India,  makes  the  following  estimates: 

Acm. 

Bengal  (Bcbar) ^ ^.^ 

Noruiwestem  Proviuces  and  Oadli 6,200,lXiO 

Puniab...: 7,0W,CM) 

CentrarProvinces 4,000,000 

Bombay 1,600.000 

Berar/. 700,000 

Britialijiidia  (excluding  Madras,  Bnrroab;  Anaani;  Mysore,  and  Sind).  20,3.tO.OOO 

Native  states:  Acres, 

Hyderabad ToO,000 

Central  India  agency i 2,500,000 

Rajputana  agency ^,500,000 

Baro<Ta 1 88,000 

Total  for  native  states &|838,000 

Total  for  India  (except  omitted  states  and  provinces) 26,188,000 

The  provinces  of  British  India  omitted  from  the  above  statement  were 
reported  in  the  preceding  table  for  1878-^79  as  having  the  following 
are^  in  wheat: 

Assam 81,ff5 

British  Burmali •.«•...• • li^ 

Mysore 13«^ 

Madras H.WO 

Sind 40r,3» 

Total  for  omitted  provinces  of  British  India :..• 461|035 

PRODUCT  AND  YIELB. 

Sir  Evelyn  Baring  has  estimated  the  yield  per  average  acre  at  700 
pounds,  or  11§  bushels  of  60  pounds.  Others  make  a  lower  avmgeof 
yield.  It  is  a  matter  of  much  doubt  whether  the  real  average  is  more 
than  11  bushels.  Dr.  Watson  estimated  the  product  of  wheat  grown 
under  British  rule  at  240,000,000  to  280,000,000  bushels,  and  iudodiDg 
the  iiativ<^  stales  in  the  L'unjab,  llajputana,  Malwa,  Buuddkund,  and 
Guzerat,  he  placed  India  above  France  and  Russia,  and  next  totbe 
United  States,  in  wheat  production.  But  the  recent  investigation  abow 
referred  to  does  not  sustain  these  high  estimates.  With  proper  regari 
to  *•  the  widely  varying  skill,  enerjjfy,  and  resources  of  the  cultivator," 
the  land  in  each  province  is  divide^l  into  thi^ee  classes,  viz : 

Class  1,  embracing  lands  of  average  good  quality,  mannred  and  ini- 
gated. 

Class  II,  embracing  lands  of  lairly  go(>d  quality,  and  of  which  the 
cultivation  is  so  far  careful  that  it  includes  either  manuring  or  artificiil 
watering. 

Class  III,  embracing  lands  of  an  inferior  quality  and  lands  whick 
from  some  cause  or  other  are  inefficiently  or  carelessly  cultivated. 

The  following  statement  shows  the  estimated  yield  per  acreon  landoi 
each  class  and  the  estimated  average  for  each  of  the  presideDcies  vA 
]>rovinces  named,  the  average  having  been  estimated  in'eaoh  case  wttk 
due  regard  to  the  estimated  propoation  between  the  different  claBfleaot 
land : 
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Eslimated  yield  of  wlicat  per  acre. 


Provinces. 


PnqjAb bnshels. 

E7«rthwe8t  Provioces  and  Ondh ,  do 

BMDbAy do... 

DnlFuPro^Tdnces ^.do... 

Betar do... 


Class L 

Class  II. 

Class  in. 

20 

11 

7* 

22 

15 

•   9 

18 

10 

6 

16 

10 

6 

12 

8 

5 

1 

Ayerage. 


10 

18 

9 

8 

7 


The  highest  provincial  average  is  assigned  to  the  Northwest  Prov- 
inces and  Oudh,  where  ^^  a  greater  area  of  land  is  believed  to  fall  into 
the  first  category  than  in  even  the  fertile  plains  and  river  valleys  of 
the  Punjab."  In  the  Central  Provinces  the  physical  conditions  are 
highly  favorable,  but  the  cultivation  is  inferior.  "In  Berar  the  best 
land  is  giv^n  up  to  cotton,  and  wheat  is  a  secondary  crop,  to  which  com- 
paratively little  labor  or  care  is  given.  In  Bombay  the  yield  of  the 
richest  lands  in  Guzerat  is  probably  unsurpassed  in  India,  but  in  the 
Deccan  there  is  a  large  amount  of  poor  land,  which  greatly  reduces  the 
average  outrun  of  the  presidency.^ 

The  estimate  of  total  production  based  upon  the  areas  and  average 
yields  above  given  is  "  between  5,500,000  and  6,000,000  tons  for  British 
India,  and  1.250,000  tons  for  the  native  states,  making  a  total  of  be- 
tween 6,750,000  and  7,250,000  tons  for  all  India ;  or,  taking  the  lower 
figure,  252,000,000  bushels  of  60  pounds  to  the  bushel."  The  distribu- 
tion of  this  total  may  be  approximately  stated  as  follows : 

Bosliels  of  60  pounds. 

Northwest  Provinces  and  Oudh • 80,600,000 

Poijab 70,000,000 

Central  Provinces 32,000,000 

Bombay 14,400,000 

Berar 4,900,000 

Other  British  provinces 3,433,334 

Total  for  British  India 205,333,334 

Nativestates 46,666,666 

Total  for  all  India 252,000,000 

Of  this  total  it  is  rou»ghly  estimated  in  the  document  from  which  the 
above  estimates  are  taken  that  about  one-fourth  may  be  available  for 
export. 

PROBABLE  EXTENSION  OP  WHEAT  0T7LTTJBE. 

The  lands  of  British  India,  now  lying  waste,  but  assumed  to  be  cult- 

le«  are  reported  as  182,069  square  miles  in  the  preceding  table;  and 

01  u     area  only  83,600  are  found  in  wheat-growing  provinces,  mostly 

t       Punjab,  Oudh,  Northwestern,  and  Central  Provinces.    Should 

8  i      >  come  into  cultivation  in  the  proportion  of  the  present  distri- 

d<     of  crops,  it  would  add  about  twelve  million  acres,  or  a  breadth 

lat  larger  than  our  own  spring  wheat  area  of  the  Northwest.    Cfl 

it  would  be  possible  to  give  a  larger  proportion  to  wheat.    In  a 

r       conservative  as  India,  so  slow  in  industrial  progress,  the 

e  cnanges  to  produce  such  results,  the  improvement  of  imple^ 

c^ultivation,  selection  of  seed,  care  in  preparing  for  market,  and 

)n  of  railway  facilities,  cannot  be  expected  to  occur  very 

ry  roads  and  bridges  are  poor,  and  the  railroad  mileage  in 
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I^larcli,  J88.'),  was  only  10/J5I  luiles  oiK*ii  lor  traflic,  which  is  less  than 
the  coustniction  of  a  single  year  in  the  United  IStates. 

One  point  in  the  India  question  8houkl  not  be  forgotten.  The  recent 
increase  in  exportation  is  hirgely  due  to  recent  extension^  of  the  railway 
system,  and  an  enlargement  of  these  facilities  would  render  iKWsiblethe 
I'eceipt  of  much  larger  export  supplies. .  In  this  connection  it  is  well  to 
remember  that  wheat  is  not  the  food  grain  of  the  India  population,  aod, 
therefore,  the  proiwrtion  available  for  export  can  be  largely  increased 
under  the  stimulus  of  high  prices.  Should  railway  charges  be  reduced, 
a  similar  result  would  follow.    The  following  rates  are  quoted: 

BattpertML 

DcUii  to  Howmh  ou  the  East  ludia  Railway,  954  miles.. $7  64 

Lahore  to  Knrrachee,  821  milcR I 8  27 

Delhi  to  Bnmhnv,  over  the  Ra^jputaD  a  Railway,  889  miles 9\\ 

Jiibbnipore  to  Bombayi  616  miles 723, 

• 

As  compared  with  these  rates,  the  average  all-rail  rate  from  Chicago 
to  New  York,  913  miles  by  the  shortest  practicable  route,  was  frm 
January  1  to  November  1, 188«3, 16.1  cents  per  bashel,  or  $6.01  per  ton. 
The  average  of  the  lour  Indian  rat^s  was  a  little  less  than  one  cent  a 
mile  per  ton,  as  against  less  than  two-thiids  of  a  cent  on  the  lines  be- 
tween Ohic^ago  and  New  York.  In  other  words,  the  average  of  the 
four  Indian  rates  is  fully  50  per  cent,  higher  than  the  rate  on  &eAme^ 
ican  lines  between  these  two  citie^r;  while  the  advantage  on  the  side 
of  the  United  Staters  is  very  much  greater  still,  if  the  Indian  rates  an 
(compared  with  our  rates  by  lake  and  canal,  or  even  by  lake  and  rail, 
the  former  being  but  little  more  than  one-third  of  a  cent,  and  the  latter 
being  less  than  one-half  a  cent  per  ton  per  mile.* 

Mr.  l>aring  points  out  that  America  also  has  an  advantage  over  India 
in  other  particulars  connected  with  the  movement  of  the  grain  to  the 
sea-board.    lie  says: 

There  la  far  Ickh  liandliiiji;  of  tlie  wheat  lietween  the  fields  and  the  hold  of  the  ship 
ill  the  foniier  than  in  t  he  lattiT  cuuntry.  The  wheat  is  brought  from  the  field  hito 
Htorehoiises,  and  thence  shot  in  bulk  into  the  wagons  ffivight  cftrs],  which  an  either 
bronght  alongside  tlio  Hhi])  or  to  wurehouses  which  lie  close  to  the  ship.  In  Indiai 
on  the  other  liand,  wlioat  Ih  brought  from  the  field  to  a  central  station,  say  CawnpoKi 
is  there  bouglit  bv  nut*  nadur  (perhaps  the  agent  of  the  shipping  firm,  pera^M 
another  intermediary)  i'rom  auotner  trader,  who  has  bought  it  from  the  cuUiyator. 
It  is  stored  and  bagged,  then  carted  to  a  railway  station,  unloaded,  stacked  at  the 
station,  and  again  unstacked  to  be  loaded  into  the  wagons  [flight  cars].  On  uriTil 
at  the  port  of  shipment  it  is  unloaded,  stored,  perhaps  bought  and  sold  onoemon, 
then  ciJi'ted  to  the  shore,  and  x>iit  on  board  either  from  a  Jetty  or  from  a  boat. 

The  following  figures  in  relation  to  the  charges  to  which  wheat  is  sub- 
ject in  the  course  of  transportation  are  obtain^  fh>m  a  report  to  ths 
Stat^  Department  by  United  States  Gonsni-Oeneral  Mattson,  of  Cal- 
cutta, datod  December  23, 1882: 

PtftaM. 

I'roni  Pun  jab  to  Knrrachee,  avt^rage  distance  WOO  miles --...•-••....•  25  eta 

From  Northwest  I'rovinces  and  Pudh  to  Calcutta, average  distance  700  miles.  18  " 

FroniCVntral  Provinces  to  Bombay,  average  distance  460  miles 16  * 

From  province  to  city  of  Bombay,  average  distance  ir>0  miles...... 06  " 

To  tills  cost  ninst  be  added  the  charges  of  the  middlemen  at  the  inland  basar,  whid 
will  average  r>  cents  per  bushel,  and  the  cost  of  baj^ging,  shipping. and eominialco to 
tlie  exporter  at  the  sea-port  8  cents  more:  ditto,  insurance  anoYaadinff  charges  in 
London  ;'>  cents,  and  ocean  freight,  which  averages  fromCalcnttato  LoMoa  30  osBti 
and  from  Bombay  and  Kurrachee  35  cents. 

'  I)iirin<r  the  season  of  1884  the  rates  by  railfVora  Chicago  to  Kew  '^ork  ynnta^ 
HJdenibl^  lower  than  the  above. 
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Projecte^or  iiavijjution  by  canals  ami  tor  extension  ol*  irrii^utioii  workH 
)  also  entertained  as  factors  in  tbe  cbcapening  of  wheat  at  the  sea- 
ard ;  for  the  moveu»ent  of  Indian  wheat  to  Liveii)ool,  as  well  as  the 
i  lent  of  Dakota  wheat  to  the  same  mart,  depe  nds  upon  price.  The 
I  y  that  will  produce  it  for  the  least  money  will  have  the  trade  of 
rerpool,  and  the  internal  improvements  of  India,  projected  and  fos- 
.*ed  in  Great  Britain,  are  so  many  levers  employed  to  depress  the 
Ices  of  wheat  throughout  the  world. 

An  official  estimate  of  the  average  rate  of  yield  per  acre  of  irrigatecl 
ltd  in  the  Northwest  Provinces  and  Oudh  is  20J  buhsels,  where  on 
ads  not  irrigated  it  is  133  l>nshels.  About  two-fifth^  of  the  wheat 
ea  of  these  i>rovinces  is  irrigated.  The  po])ulation  of  this  region  is 
er  four  hundred  to  the  square  mile,  while  the  holdings  range  from 
I  average  of  3  to  an  average  of  8^  acres.  The  Central  Provinces 
rms  are  much  larger,  the  land  is  rich,  and  manure  and  irrigation  not 
tich  used. 

Mr.  J.  B.  Fuller,  assistant  director  of  agriculture  of  the  Northwest 
.'ovinees  and  Oudh,  thus  re])orts  the  mode  of  cultivation  and  harvest- 
gj  commencing  with  a  description  of  the  plow  : 

[n  ita  idea  it  may  be  considt'VtMl  a  pn.'kaxe,  drawn  by  biiUcnvkj*,  tlio  handle  being  the 
nr-beam,  one  ami  of  th(5  pick  the  plowshare,  and  the  other  unn  the  liandle  or  stilt, 
tiwnfore,  tears  and  does  not  nit  the  ground,  and,  weight  for  weight  and  depth  for 
>Ui,  IB  infinitely  heavier  to  draw  than  the  modem  plows  of  Europe  or  America.  It 
in  fact,  a  gmbber,  not  a  plow,  and  merely  stirs  the  earth  without  inverting  it. 
?he  plow  \H  at  itfl  worst,  as  r<»<;iird8  the  Northwest  Provinces  and  Ondh,  in  the  rice 
triotsof  Oudh  and  the  Bcnan^s  division,  where  it  is  of  ludicrously  small  size,  often 
y  weighing  17  or  18  pounds.  »  »  •  Speaking  generally,  the  efficiency  of  the 
wmay  be  said  to  increase  as  we  go  westward,  the  ordinary  filow  of  the  Central 
^h  weighing  about  2S  pounds,  while  that  of  the  Western  Districts  weiglis  nearly  50 
ids,  ib  bound  with  iron  round  the  edges  of  the  sole,  and,  instead  of  a  short  spike 

•  dubre,  has  a  lon^  iron  t)ar  which  i)roject8  behind  and  can  be  thrust  forward  from 
16  to  time  as  its  point  wears  down. 

[n  the  drier  districts  of  the  Agra  and  Allahabad  divisions  and  Buudelkhand  wheat 

•  •    is  generally  sown  with  either  barley  or  gram,  which  by  their  superior hanl- 
I  Mintinne  to  eke  out  a  crop  in  cases  where  the  wheat  would  fail  from  iusufifioient 

«.  Wheat  is  •  •  *  sownintheendof  October  or  beginning  of  November, 
>ui)  in  March  and  April.  As  a  rule  it  is  only  sown  on  land  which  has  lain  fallow 
r  the  preceding  kharif  [summer],  but  in  highly  mnnuretl  land  iu»ar  village  sites 
oallv  follows  maize,  the  maize  being  out  only  six  or  eight  weeks  at  the 
ire  the  wheat  is  sown.    *    •    • 

IB  grown  on  almost  every  soil  but  the  very  lightest  sand,  a  rather  heavy 
g  considered  beat  saited  to  it.  The  fields  of  loamy  soil,  which  cover  a 
oftheDoab,  *  •  •  bear,  with  careful  cultivation,  crops  of  wheat  of 
D^  excellence^  although  unmanurcd  for  years.  But  manure  is  as  a  rule  applied 
jttcr  class  of  wheat  fields  generally  in  every  second  or  third  year,  although 
quantities  which  wouldsound  ridiculously  small  to  the  Knglish  farmer,  4  tons  [to 
laero]  being  about  the  average.  It  is  reported  from  some  districts  of  the  prov- 
M|  tluit  land  is  occasionally  prepared  for  wheat  by  henling  sheop  or  cuttle  on  it, 

thia  18  a  practice  of  very  far  from  general  occurrence. 
'^v^nty  plowings  are  not  uncommon  in  Gorakhpur,  while  two  or  three  are  held  suf- 
in  the  black  soil  of  Bnndelkhand.    Eight  plowings  may  be  taken  as  the  aver 

bcr. 
«j>d8  are  crushed  and  a  lino  tilth  (which  is  absolutely  essential  in  iiio.st.  soils) 
*  by  dragging  a  fiat  log  of  wood  acroes  the  field,  the  buUock  driver  standing 
•  -A increase  its  weight. 

I  ground  is  very  danii>,  the  seed  is  sometimes  sown  broadcast  ami  plowed  in, 

out  the  two  commonest  methods  of  sowing  are  (I)  by  simply  following  the 

droj»ping  the  seed  into  the  furrow  madeoy  it,     *     »     ♦»    and  (2)  by  drop- 

4Bed  down  a  bamboo  tube  fastened  to  the  plow  stilt  [the  former  being  the 

n  mnvae  localities  and  the  latter  in  others*]. 

t  of  seed  used  per  acre  varies  from  100  to  140  pounds.  After  the  S4iwing 
urns,  the  field  is  either  left  in  furrow  or  is  smoothed  with  tlic  cl<ld-^nl^h(M^ 
o  being  said  to  save  irri^at  ion  bv  enabling  the  water  to  spuvd  quicker 
c.  The  field  is  then  divi<led  on  into  irrigation  beds  by  scraping  np 
E  earth  with  a  wooden  shovel, 
ts  sufliciently  moist  in  October,    •    •    •    the  necessity  of  irrigation 
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<U*|i(*i:(1s  ill  cliu-fuieasiin:  i>ii  tlu*.  occui'R'Uce  of  winter  raius.     *     •    •    Sbunli 
wAl  lio  too  dr>'  I'or  germiiiatiniiy  a  watering  must  be  givcu  before  sowing,  and      -» 
(Comparatively  ca8>'  matter  in  caual  districts — occaisioiw  j^reat  labor  anddela^  w 
tricts  wliiY'h  rely  ou  wells  for  their  water  rtupply.     [An  in^tiuice  ismentioab 
which  nearly  tho  whole  of  the  usual  crop  of  a  district  was  sowu  on  well  water.] 
number  of  Wilt oi'iugs  given  to  whoat  varies  from  one  in   Robilkhand,  to  Mv&i .« 
(*i;;ht  in  the  drier  parts  of  the  Doab,  but  as  a  mle  three  or  four  wateringBare 
even  in  the  driest  localities. 

Tiio  croi>  when  ripe  is  cut  by  siekles  and  carried  to  the  thrabhing  dcMir,  wbere,ftft(r 
having  been  allowed  to  dr>'  for  sicveral  days,  it  is  trodden  out  by  bullocks  ind  vis- 
uowed  by  the  simple  exfiedient  of  exposing  the  grain  and  chalf  to  the  wind  by  pour- 
ing them  out  of  a  basket  held  some  5  feet  from  the  CTonnd.  Should  there  oew 
wind,  an  artiiicial  breeze  is  made  by  agitating  a  cloth,  ont  this  adds  greatly  to  tie 
expense?  and  trouble. 

COST  OF  GROWING  WHEAT. 

Mr.  Fnller  gives  ^<  a  near  estimate  of  the  cost  of  growing  and  har- 
vesting an  acre  of  wheat,"  as  follows: 

Appraising  ;the  whole  of  the  labor  applied  to  the  field  the  following  may  be  k* 
cepted  as  a  near  estimate  of  the  cost  of  growing  and  harvestiiig  an  acra  of  wheift: 


Hftfff, 


I 


Plowing  (eight  times) 

Clod-craahing  (four  times). 

Beed  (lOOponnds)  •• , 

Sowini 


>WlIlff. 

''eedmi 


VaitedSttii 
moiMT. 


Weecung, 

Heaping 

Thrashing'on  a  crop  of  20  mannds,  eqnal  to  27  bnshels*. 
Cleaning  on  a  crop  of  20  mannds,  equal  to  27  boshela*... 


Total,  excluding  irrigation,  manure,  and  rent • 

Irrigating  (three  times)  i 

Making  water  beds 0    8 

Canaldues • • 1    8 

Labor 8  13 


Manure  (100  maunds) 

Rent  (for  eecond-clasB  land) 


Grand  total 


8 

0 
3 

0 
0 

1 

18 
0 


I 


16 


8 

3 

7 


81 


0 
8 
0 
14 
IS 
8 
0 
6 


ISM 
US 

117 
111 

at 

SIS 

in 

HI 


7 
0 


•M 


tl! 

in 

19 

ttll 


*  Reckoning  the  maund  at  82.2855  pounds  avolrdapois  and  the  boahel  at  80  poands,  80  msiudi^lia^ 
more  than  27.4  bushehi.  This  is  considerably  more  than  the  aTorage  prodniet  eren  fbr  inifstoolnili 
the  Northwest  Proyinces,  but  the  figures  as  to  cost  are  appaientlyMMd  apon  a  rather  ti^pflcitf  gn* 
of  oultivation  from  which  a  superior  crop  might  ftdrly  be  expected. 

t  Two  pairs  of  bullocks  (at  3  annas,  or  7.3  cents  a  pair)  and  two  coolies  (at  2  annss,  or  a  ftsctlMMa 
than  6  cents  each)  tread  out  nearly  340  pounds  of  grain  in  a  day. 

This  makes  a  cost  of  about  45  cents  per  bushel  for  the  wheat  W- 
iluced,  which  is  much  above  the  average  yield  even  of  irrigated  land. 

An  official  document  estimates  the  cost  of  growing  wheat  on  mannied 
and  irrigate<l  land  at  a  little  under  a  shilling  per  bosheL  or  indasivB 
of  rent,  Is.  6d.j  or  36^  cents.  This  includes  seed  and  thrashing.  Anotlier 
official  reiK)rt  makes  the  following  average  prices  [reducing  measnres 
of  quantity  and  value] : 


Time. 


First  quarter • •••...«»• •• •.•••., 

S<!rona  quarter • 

Third  quart fT •••.•••.•••••.•.........••. p.. ••..»••, 

Fourth  quarter .«.•.. ....—•.•••.••, 

Whole  year •........, 
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>  cost,  under  favorable  circumstances  and  in  the  best  loca- 

oe  35  to  40  cents  per  bushel,  wheat  can  rarely  be  brought  to 

markets  and  sold  for  less  than  60  cents.    Consul-General 

»  ai>  Calcutta,  makes  report  to  the  State  Department  that  the 

I  afford  to  sell  his  wheat  at  the  nearest  market  place,  if  within 

\  journey  of  his  home,  for  50  to  60  cents  per  bushel ;  but  when  it 

>t  bring  that  price,  or  very  near  it,  he  consumes  his  small  supply, 

es  it  in  a  hole  under  the  ground  until  a  more  favorable  time  shall 

wheat  of  India  is  of  less  intrinsic  value  than  that  of  the  United 
,  partly  from  its  "  ricey"  character,  and  partly  from  the  dirty  con- 
in  which  it  is  shipped.  Yet  the  average  difference  is  not  great, 
le  of  it  is  of  good  quality.  The  official  valuation  of  exports  in 
•iod  from  1878-79  to  1882-'83  averaged  91J  cents.  The  average 
wheat  exports  for  a  like  period  was  $1.15.  Mr.  Baring  states 
ilcutta  Club  No.  1  averaged  $1.27  per  bushel  in  1882,  while  tiie 
nerican  brought  $1.44. 

itish  parliamentary  report  comprises  prices  per  imperial  quarter 
jral  Indian  and  other  wheats,  as  follows : 


Wheat 


le  soft  white) 

ipeiior  soft  red)  .- 
rerage  hard  white) 
rerage  hard  red) .. 

1 

ind 

(■vrinter) 

(sprinij) 

iaxonska) 

lard  Taganrog).... 

(Buhi) 

(Saida) 


Valne 
per  496 
pounds. 


Weight 

per 
boBhel. 


i*oundi. 
64 
62| 
60 

m 


EXPORTS  AND  IMPOETS. 


bllowiug  table  shows  the  exports  of  wheat  and  flour  from  British 
nd  the  United  States,  respectively,*  during  the  five  years  from 
d  to  1882-'83,  inclusive,  flour  being  reduced  to  its  eqaivalent  in 
and  included  with  the  latter : 


Official  years. 

Wheat  (inclnding  floor  ex* 
ported). 

From  India. 

From^e 
United  States. 

»••■••••••"■"■"*  *•••-••••••••••••••••••••••••••■■••••••••••••• 

Bxuhslt. 
2, 012, 151 
4,172,541 
13, 991, 382 
37, 195, 846 
26,659,404 

BiukelM. 
147, 687, 649 
180.304,180 
186,821,614 
121,892,389 
147, 8U,  816 

•••  ••••  •  •••••••••••••••••••••.-••••••••••••••.•••••••••••••••• 

• 

jiven  in  the  table,  flour  on  an  average  for  the  five  years,  constituted 
^  in  the  cam^  of  the  United  States,  as  against  less  tban  two-thirds 
jhe  case  of  India. 
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The  foUotrjug  tables  show,  hy  quautitioK  and  valueii,  respecti 
the  tlistributiou  of  thelmlian  export  iinioiig  the  different  countTJ< 
^rhich  it  is  shipped.  U  will  be  observed  tliiit  diirin;j  the  earUer; 
embraced  in  the  tables,  by  far  the  greater  part  of  the  entire  . 
exported  was  taken  by  the  United  Kingdom,  but  that  withiu  tne 
few  ycara  the  proportion  taken  by  other  ooutitries,  particu]^ 
France,  Uollaiul,  and  Belgium,  has  materially  ioereaaei:!,  leavingt 
Unitad  Kingdom,  in  tlie  years  1881-'8U  and  1882-'83  somewhat  ten 
one-half  of  the  total.  It  is  st  a  tod  that  tjio  shipments  to  Egypt,! 
appear  in  the«e  latter  years,  are  chietly  destiuetl  for  ti-auBshipiuei 
markets  on  the  I'onliiieiit  of  EnrojH'. 


CountrlfB  la  itliich 
aipoMed. 

1K7«-'7T. 

.„,.,., 

imfr-'TB. 

ISTS-'SO. 

1880-'8L 

iesi-'8i 

DDlWdKlnEdom-.. 

Jluihih. 

i.M?:7^ 

1, 5VT,  Z73 

3,037,022 

'  BvAtU. 

8,954.188 

4sa,'is8 

*^?'^ 

081.  SM 

254.  me 

us.  SOT 

17,SC7.»7      IJ,! 

4,«ia.4£)l    ;' 

ISSi  I. 
S-Si    ' 

■S!;.1! 

=.,». 

123.  nai 

35)1,178 

ill,  MS 

W7S3 
2SI»,1M 

H),3B5 



iT.T« 

l.JlS,ffl4i     1 

»,  78r> 

*l,701 

11 

(FT.SSS 

147,  on 
'«^n4 

10S,S«2 
W,«!S 
»4,114 
14S,MS 

^SB7 
21: 748 

M.H8 

43,»48 

Olbercnanlriw... 

80.6U 

R1,M3 

ss.ao« 

!1»,!1T 

-; 

Tolri 

IP.  tis.  'ra 

11,  83<,  Hfi 

1,050,138 

1, 098,  360 

13,806,108 

37,078.571 

LouDlrlostixrbicU 
eiporlMl. 

,„.■„, 

,.,... 

lB78-'70. 

IBIB-'eO. 

iSM-'ei. 

!««-«.     in 

United  EinEdon 
(CmtfiriUluJ... 

wo;  561 
'SS; 

»10,:93,J» 
1,.-.lU 

?li.;77U 

iSi 

00,  SCI 

b-7)us 

$1,«30,3» 
■"■  22,410 

P,!18.5M 
""7i,"«6 

iiu:o4B 

■■■"S8,'2si 

4^483 

:.'75,JH< 

«"i7B 

148, 10» 
28, »« 

as 

iiiMisn  iio,s 

'h7o!s54.      ; 
i,Hl^'    i,i 

W=:: 

gJt:::;::::;:;: 

11 

2,7M 
48, 1« 

""«8.'iM 

ffl^80( 

4JS,   13 

K;fe!""*;;:: 

«;«;.- 

:.ii:7Si 

<rt™ercounni"«..!; 

M.n7 

■s\.w      1 

^"" 

7.R»,:!30 

ll,4S7.55D 

I'^^i:' 

4,4S4,OS8 

1S.1II,T0« 

»4,4lO.W    »' 
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YIELD  OF  FIELD  CKOPS  IN  KUSSIA. 

followiug  data  in  iclMtion  to  the  yield  of  some  of  the  principal 
ops  in  Uussia  are  taken  from  a  report  on  "  The  Yenr  1883  in  its 
m  to  Kural  Economy,''  recently  published  by  the  Russian  Gov- 
it.  In  the  tables  which  follow,  the  rat>e  of  prodnci^  ]K»r  desiatine 
essed  for  the  cereals  and  potatoes  in  chetverts,  and  for  suj^ar 
u  l>erkovet8,  tiie  desiatino  bein^  an  area  equal  to  2.80  a'Tes,*  tlie 
ct  a  measure  equal  to  very  nearly  six  Winchester  bushels  (more 
ly  o.y.>G),  and  the  bcrkovet  of  ten  poods  a  weight  equivalent  to 
pounds  avoirdupois. 

most  general  division  noted  in  the  tables  is  that  which  distiu- 
s  the  Blackearth  region  from  other  portions  of  European  Eussia. 
igiou  exttHids  in  a  broad  belt  across  the  southern  part  of  the 
fr  from  the  Roumanian  and  Austrian  frontiers  to  tlie  e;i8tern 
iry,  embracing  the  alluvial  valleys  of  the  great  rivers  which  flow 
B  Black  Sea,  the  Sea  of  Azof,  and  the  Caspian,  and  extending 
t  to  the  northward  in  the  valley  of  the  Volga.  In  this  Black- 
egion  are  embraced  the  districts  which  produce  the  largest  qnan- 
►f  grain  for  exportation,  including  the  great  wheat-producing 
ments  of  Poilolia,  Kiev,  Voronej,  and  Kursk, 
largest  average  yield  of  winter  wheat  in  the  year  1883,  as  shown 
Qgures  given  below,  was  in  the  governments  of  Tula,Orel,  Kiazan, 
mbov  in  the  northern  portion  of  the  Blackearth  region,  and  out- 

this  region  in  the  Baltic  provinces  (Livonia,  Gourland,  and  Es- 
I,  the  government  of  Pskov,  east  of  Livonia,  the  government  of 
,  south  of  Courland,  the  valley  of  the  Vistula  in  Poland,  and  the 
ments  of  Smolensk  and  Kaluga,  southwest  of  Moscow.  In  these 
ments  the  average  was  from  six  to  nine  chetverts  per  desiatine, 
1 12J  to  18^  bushels  per  acre,  the  latter  being  the  average  for 
h  and  Pskov.  These  figures  relate  to  the  yield  on  the  lauds  of 
j^er  proprietors,  those  of  the  peasants,  as  will  be  seen  by  the  table, 
n  general  considerably  less  productive.  In  the  other  govern- 
or which  an  average  is  given  it  ranges  from  11 J  bushels  in  Kiev, 
ij,  Vitebsk,  and  Mohilev  down  to  3|  bushels  in  Ekaterinoslav, 

peasants'  lands  still  lower,  the  average  on  such  lands  in  the 

oied  government  being  as  low  as  2.1  bushels  per  acre. 

spring  wheat  the  highest  averages  of  the  Blackearth  region  are 

;overnments  of  Tambov  (northern  division),  and  Kazan,  Siml^jrsk, 

I,  Ufa,  and  Saratov  (eastern  and  southeastern  division).    In  the 

ickearth  region  the  highest  averages  are  in  the  Baltic  provinces, 

oining  government  of  Kovno,and  the  governments  of  Smolensk, 

x)d,  Jaroslav,  and  Vologda.     In  all  of  these  governments  the 

B  is  12J  bushels  per  acre  or  more,  the  highest  being  16^  bushels 

inia.    The  lowest  average  is  6J  bushels  on  proprietors'  land  and 

peasants'  laud,  these  being  the  respective  rates  of  yield  on  these 

J  of  land  in  Ekaterinoslav  and  Taurida,  while  in  Volhynia  the 

D^  oushels  on  both  classes  of  land  alike.    In  other  provinces  the 

lie  between  the  extremes  just  given. 

erages  for  winter  rye  range  from  18^^  down  to  a  little  more  than 

on  proprietors'  land,  and  from  15J  down  to  2J  on  peasants' 

I  yield  of  this  grain  for  the  year  was  generally  good,  except 

I    m  and  southeastern  division  of  the  Blackearth  region,  and 

in  the  western  part  of  the  same  region.    Elsewhere  t^ie 

»prietors'  land  ranges  between  8^  and  18|  bushels,  the 

•Frof.  F.  W.  Clarke  makes  the  desiatine  2.6$)97  acres. 
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largest  yields  being  in  the  Baltic  provinces  and  Pskov,  St.  Petersburg, 
and  Novgorod,  in  the  governments  in  Central  Bnssia  lying  aroand  ai^ 
including  that  of  Moscow,  and  in  the  northern  and  central  divisions  of 
the  Blackearth  region. 

The  returns  on  spring  rye  and  spelt  are  meager,  averages  being  given 
lor  only  a  few  governments. 

The  average  for  barley  on  proprietors'  land  ranges  from  25  bushels 
down  to  8^  bushels,  and  on  peasants'  land  from  21  bnshels  down  to  7^. 
The  highest  yields  of  this  grain  are  in  the  northern  and  eastern  portion 
of  the  Blackearth  region  (including  the  governments  of  Kazan,  Sim- 
birsk, Samara,  and  Saratov,  in  the  Volga  Valley),  in  Moscow  and  the 
governments  immediately  around  it,  in  thi3  Baltic  provinces  and  the 
northern  and  northwestern  divisions  of  the  non-Blackearth  region,  and 
in  the  YistuLa  district  in  Poland. 

The  averages  for  oats  range  from  28  down  to  12^  bushels  per  acre  on 
])roprie tors'  lands,  and  from  21  down  to  9|  bushels  on  peasants'  lands. 
This  crop  is  very  generally  good,  the  governments  which  offbr  the  most 
marked  exceptions  te  the  nSe  being  Grodno,  Minsk,  and  Volhynia  in 
the  portion  of  West  Eussia  drained  by  the  Pripet  Biver,  the  chief  trib- 
utary of  the  Upper  Dnieper,  and  the  region  north  and  west  of  the  Sea 
of  A20V  (including  the  Grimea),  embra^d  in  the  governments  of  I^- 
rida  and  Ekaterinoslav. 

The  maize  maize  region  of  Bnssia  is  confined  to  the  southemhalf  of  the 
Blackearth  region  and  portions  of  the  Gaucasiau  governments.  The 
average  yield,  as  shown  in  last  year's  returns,  ^ven  below,  is  very 
small  compared  with  that  of  the  chief  corn-producing  States  of  oar  own  ' 
country,  ranging  from  18f  bushels  per  acre  in  Bessarabia  and  Eie v,  down 
to  6|  in  Ekaterinoslav. 

The  returns  as  to  sugar  beets  are  chiefly  from  the  centnd,  southwest- 
ern, and  northern  divisions  of  the  Blackearth  region.  The  average 
yields,  as  shown  in  the  table,  range  Irom  10,733  pounds  per  acre  in 
Kharov  down  to  8,207  pounds  in  Poltava  and  Volhynia.  According 
to  data  famished  by  the  Department  of  Untaxed  Orops,  the  average 
yield  in  the  governments  which  have  a  very  large  area  under  be 
from  80  to 90 berkovets  ]>er  desiatine  (10,101  to  11,364 poundsper  1  ej, 
and  elsewhere  from  50  to  80  berkovets  per  desiatine  (6,318  to  lu,i01 
pounds  per  acre).  According  to  information  furnished  by  the  same  de- 
partment the  area  under  sugar  beets  in  1883  was  114,374  desiatines 
land^  coimected  with  the  factories,  and  165,757  desiatines  on  the  lanus 
of  planters,  making  a  total  of  276,131  desiattnes,*  or  780,735  acres. 
The  total  product  is  stated  at  22,351,696  berkovets,  which  is  equivalent 
to  8,071,867,970  pounds,  or  nearly  4,035,934  tons  of  2,000  pounds,  the 
average  yield  per  acre  for  the  entire  country  being  10,221  pounds.  The 
total  number  of  beet-sugar  factories  reported  is  !M2,  of  which  19  are  in 
Warsaw,  11  in  Volhynia,  6S  in  Kiev,  14  in  Kursk,  49  in  Podolia,  22in 
Kharkov,  7  in  Voronej,  14  in  Tshernigov,  and  the  remaining  38 
tered  through  sixteen  other  governments.  It  thus  appears  thac 
heaviest  production  of  beet  sugar  is  in  Southwestern  Bossia,  n  ) 
one-half  of  the  total  number  of  factories  being  in  the  two  a^joumig 
governments  of  Podolia  and  Kiev. 

The  returns  for  potatoes  show  a  wide  distiibution,  and,  in  go     aL* 
good  crop,  the  highest  yields  for  the  year  being  in  governments  < 
of  the  Blackearth  region.    The  averages  range  from  166}  down  w^ 

*  There  is  a  discrepancy  upon  this  point  in  the  Russian  doooment  from  whidh  t 
figures  are  taken,  one  statement  making  the  total  236^131  dematines  instead  of  ST^im 
hut  there  is  reason  to  believe  that  the  latter  is  the  oorreot  nnmbear.- 
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Is  per  acre  on  proprietors'  lands,  and  from  146  down  to  16§  bosh-  , 

peasants'  lands.    The  lowest  averages  are  reported  from  the  re- 

roand  tho  sea  of  Azov,  embracing  Taurida,  Ekaterinoslav,  and 

■oyince  of  the  Don  Cossacks. 

I^ins  not  embraced  in  the  tables  reprodaced  below,  on^  of  the 

widely  cultivated  is  buckwheat,  for  which  averages  are  shown 

ig  from  17§  bushels  per  acre  in  Perm  down  to  1  bushel  per  acre 

i^terinoslav. 

et,  which  is  grown  extensively  in  the  Bls^ckearth  region,  shows 

re  yields  ranging  from  l5J  bushels  per  acre  in  Tambov  down  to 

lels  (on  peasant  lands)  in  Taurida  and  Ekaterinoslav. 

which  are  very  widely  cultivated,  show  averages  ranging  from 
suels  per  acre  in  Livonia  and  Smolensk  down  to  3  bushels  (on 
lands)  in  Ekaterinoslav. 

seed  the  average  yields  range  from  631  pounds  to  the  acre  in 
jv  down  to  101  pounds  in  Kherson^n  proprietors'  lands,  and 
168  pounds  in  Saratov  to  88  pounds  in  Kherson,  on  peasants'  lands. 
K  fiber,  the  averages  range  from  379  pounds  per  acre  in  Smolensk 
to  126  pounds  in  Yiatka,  on  proprietors'  lands,  and  on  peasants' 
from  354  pounds  in  Kaluga  down  to  101  pounds  in  Perm. 

np  fiber,  the  average  yields  range  from  505  pounds  per  acre  in 
nsk  down  to  152  pounds  in  Kursk. 

x)bacco,  which  is  more  or  less  cultivated  in  most  of  the  govem- 
of  the  Blackearth  region,  the  average  yields  range  from  1,187 
3  per  acre  in  Tshernigov  down  to  442  pounds  in  Taurida. 

^S  SHOWING  THE  YIELD  OF  CEREALS,  SUGAR  BEETS,  AND  POTA- 
TOES IN  RUSSIA  FOR  1883. 

siatine=2.86  acres ;  1  chetvert= 5.956  Winchester  bushels;  1  borkoTet=:361.13  pounds.] 

Table  I. — Yield  of  field  planU  in  Russia, 

[In  chetverts.] 


^emments. 


kCKBABTH    BB< 
GION. 

i«m  Steppes : 

trabia 

ion 

oinoslav 

^-r 

eofI)onCo8 

\l 

•••••* •«• • « 

4 

k 

» 


Average  per  desiatino  and  range  from  minimnm  to  maTlmTiin. 


Winter  wheat  on  lands 
of- 


Propriotors. 


A  v.;  Ranse. 


5  1-8 

4  0  -10 
li  0-5 

5  1  -12 

2  10-4 


4i 

1  -U 

0  -10 

1  -13 

O  1 

"J 

2i-l^ 
1-8 

1  -74 

Feasants. 


Av. 


4 

3i 

1 

4 


4.( 
3" 

4 

4i 

3 

3 


0-5 

0  -15 
0-9 
li-10 

lJ-12 
1-8 
1-7 


Spring  wheat  on  lands 
of— 


Proprietors. 


Range.  Av, 


1-7  4 

0  -10  3i 

0  -  8  !  3 

i-9  3 


4i 

4 
4 

4i 
3i 
3 


Bange. 


1-6 
1  -10 
1-9 
1-9 

3  -12 

li-10 
0  -11 
2-10 

li-8 
14-  5 
i-5i 


Peasants. 


Av. 


3 
3 

2i 


I 

34 
3 
3 


Range. 

Av. 

1-6 

6 

1-7J 

5 

0  -10 

44 

l|-9 

5 

2-8 

4 

14-10 

e» 

0-7 

7 

2-10 

6 

3-4 

6 

tJ 

^ 

Winter  rye  on  lands 
of- 


Proprietors. 


Range. 


2-12 
]  --IS 
0-18 
24-8 

0-7 

34-13 
24-15 
2-15 

2-16 
2-12 
i-104 


Peasants. 


Av. 


H 


8i 


RangOb 


2-0 
0-11 
0-11 
1-0 

0-12 

1-13 
1-11* 
1-U| 

2-114 

14-10 


A-^84 


B30        EBPORT  OF  THE  C0MUIS8I0NEB  OF  AOBICULTDRE. 
Table  l.—Vitido/fitldplanUinSiutia-^oiitiaiiwL 

(In  ehotierti.] 


i,.. 

.«P 

:r  Jtdia 

in. 

uulnn 

■Blhtmrnmi 

nam 

«,n^„ 

■WinWrwhontoolanQi 

SpriOK  whHit  on  Innda 

Winler  rvmn  linJj 

T.^ic»- 

PcsKInla. 

Pc««n„. 

Pcopricttn 

n™» 

iy. 

»... 

i,. 

RmB«- 

At 

Hiinjra. 

A.. 

Kanse. 

At 

r*iieft 

tT 

bv 

A.-BtiCKF.AHTH  BE- 

QIOK— CautiniHMl. 
IT.— Sorthmi: 

3 

s-io 

8-e 

4-12 
2-81 

1-8 

4I1! 
4-10 

5 

alL 

71 

P 

? 

|l 

S 
8 

n 

B 
(K 

! 

r 

3-SO 

S'l? 
!:f 

1-15 

!":.! 

a -11 
5.1s 

a-K 

ft 

? 

t 

S 

s 

3-Ti 

.... 

It 
1 

4-6 

3'm' 

2  "10 

.-. 

nil 

n 

0-fl 

1 

B SON-BLACKUlBTH 

0-12 

i':,! 
II 

3 -IB 

fi-O 

? 

"71 

a 

b 

4) 

0 

4  -fi 

¥-1 

4 

a 
s 

"it 

8 

3-4 

3-13 

B 

3-U 
3-13 

4  -10 

ilio 

n.— Wettemi 

i 

.. 

h.j, 

in.— Near  the  ViBlola  .. 
IV.-N«rth«B,ai[o: 

-1 

^^^^ 

i-ii 

T.— HortbVMtcn: 

' 

K: 

• 

TI.— Ceutml  Vol'ciui  im<] 
traiw-VolRlon: 

::■ 

*i 

Xilhiil-NovRiiiod... 

s 

01    B-ia 

it^ii 

Til.— Nurtlieni: 

8 

f 
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Table  II.— TieW  of  field  planU  in  liussia. 

[In  chetrerift.] 


Average  per  deaiatino  and  ran j;e  from  minimum  to  maximum. 

smmenU. 

Spring  ryo  on  lands  of— 

Spelt  on  lands  of— 

Barley  on  lands  of— 

Proprietors. 

Peasants. 

PropHetors. 

Peasants. 

Proprietors. 

Peasants. 

Av. 

Range. 

Av. 

Kange. 

Av. 

Range. 

Av. 

Range. 

Av. 

?l 

5 

64 

6 

H 

6 

4 

4i 

7 

Range. 

Av. 

64 
5 

4 
5 

H 

4 
6 
6 

5 

? 

6 
7 

Range. 

CKKABTU    BS- 
GION. 

)rn  Steppes : 
ibbiA' .......... 

2 
3-4 

2i-  6 

2-4 

3 

6 
3-3 

4  -12 
4-18 
0-12 
3-12 

2-14 

24-15 

0-141 

2-111 

2-22 

1-15 
*-17 
0-8 
2-12 
4-7 

8-8 
3  -15 
0-10 
8-9 

2-10 
9  .10 

on ............. 

•  •  •  • 

6  -15 
0-6 
3-3 

■    V   •   ■ 

rlnofllay 

la 

3 

•  •  •  • 

iceof  DonCos> 
a  .............. 

all 

ei 

3i-6 
3-7 
3-8 

6 
2-3 
3i-9 

H 

•  •  •  • 

2-3 
2-6 
3-4 

1 

cy  ..■«.■    «...■■. 

:ov  .••••• 

•  •  «  ■ 

•  •  «  • 

•  •    V   • 

2-10 
10 

1  -10 

'A.............. 

2-10 
2  -16 

ihweetem ; 

4J 

•  •  *  • 

.•••••a. 

ft  .............. 

0  -  7 

Dia 

2i 

8 

hern: 

5 
3-10 

m  m  m  • 

.««•■■ .. 

aieov .......... 

2 

«  •  •  • 

(Orel) 

JV  ............. 

4-10 
8-74 
6 

i....... ........ 

44 
5 

» 

5-5i 

44-14 

3  -17 

20-23 

•  ••• 

7 

H 

•  •  •  ■ 

54-6 

8-15 
8-17 
17 
1-4 
24-14 
4-15 

***** •• 

•  «  •  • 

0 
0 

8 

•  «  «  • 

•  •  •  • 

12 

5-8 

4-16 
5-12 
3-18 
0-3 
2-15 
6-20 

m  and  ISoiith. 
srn: 

0 

10 

.... 

7 

24-11 
6-11 

•ak 

ft  ...... 

2-12 
4-4 

nrflf ............ 

2-3 

2-34 

lun  ••"■■"•■*■■* 

74 

10 

*  24^16 
4-19 

74 

0 

V  ...  ........... 

7 

...  •    ^     «■       AW 

10  r  «  -">«ii 

chan  .......... 

"    **■ 

•Blackrabth 

XQIOM. 

6 
10 

84 

6 

4* 

7 

5 

? 

9 

2-15 
2-15 
2-20 

1  -12 

2  -10 
8-14 

4-15 
2  -15 
14-I6 
2  -20 
24-10 
2-12 

84-Ui 

2-15 

6 

7 

8 

SI 

4 

6 
5 

21 

8 
6 
8 

7 

Si 

6 
4 

6 
6 

0 

6 

7 

1  -12 

7 ;  3  -i.-i 

6 

8  -15 

isk 

8  -15 
4-6 
1  -  2 

4  -12 

...-i    8-15 

14-12 
1  -10 

ft  .............. 

....      1-2 

8       5  -12 

2  -10 

AV  ............ 

3  -18 

?rn: 

1 

4  -12 

24-13 
8  -15 

0  .............. 

3 

2-4 

3  12-5 
24     lA-  5 

14-134 
2  -11 

2i      1  -  4i 
4\      2-7 

jV 

4 
5 

•  •  •  • 

•  •  •  • 

2'- 5 
2-8 

4-6 
6  -10 

2  -14 

rthe  Vistnla... 
the  Baltic : 
ift......... 

5 

2-8 

fi  -  8 
G  -  9 

. ... 

34-74 

■   •   •  • 

3-74 

8-12 

• 

4  -IS 

a  -15 

lU 

04     5  -14 
84'     4  -14. 

8  -12 

5i 

,    3-7 
5-7 

4 

3-5 
44-7 
3-5 

4 
2-4 
3-9 
0  -10 

• 

4  -10 

hnrff. ...... 

74 

8 

4 
6 

0 
7 
9 

5-20 
2-15 

4-12 
1-8 
2-14 
2-11 

8-18 
6-10 
2-21 

24-10 
14-15 

14-15 
0-9 
1  -12 
1-11 

8  -18 

i-  5i 

«  •  •  • 

5-9 

oUrianand 
TtugiMn: 

5 
6-12 
3-64 
2-74 

^9kL  •  •  •  • 

3 

7 
54 

•  •  •  • 

6-9 

5-74 
54-124 

0 

5 

«      •      B      > 

3HU  ---• 
:i  -10  1    3 

•  «  •  • 

8    .:..!     4-9 

8-10 
2-12 

4-5i 

...J 
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Table  IIL—Tield  of  field  plants  in  MuiBia, 

[In  cbetverts.] 


Qovenimeiits. 


A.— Blacrbarth   be- 

GIOX. 

L-rSoathem  Steppes: 

Bessarabia 

Kherson 

Ekaterinoslay 

Taurida 

Prov.of  Don  Cossacks 
n.— Central : 

Voronc^ 

Kharkov 

Poltava 

m. — Soathwestem : 

Kiev 

Podolia 

Volhynia 

rV.— Northern: 

Knrsk I 

Tshomigov 

Orlov  [Orel] 

Tambov 

Tula 

Biazan 

Penza 

T. — Ea^em  and  South* 
eastern: 

Kazan 

Simbirsk 

Samara ...... ..^... 

Orenburg 

Ufa 

Saratov 

Astrakhan 

Ural  Province 


B.— Non-Blackearth 

REGION. 
I.: 

Moscow 

Tver 

Smolensk 

Kaluga 


Average  per  desiatino,  and  range  from  minimum  to  maximnm. 


Oats  on  lands  of— 


Proprietors. 


Av. 


10 

8 
6J 
6i 
7i 

12 

10 

9 

m 

7^ 
6 

Jt 

114 

11 

11 

8i 


ill 

12 

11 

Hi 


13i 
10  ! 
t  84 

124 


Vladimir 

Ynroslav 

II. — Western :  j 

Kovuo 

Vilna 

Gn>dno 

Vitebsk 

Minsk 

Mohilev 

IIT.—Near  the  Vistula 
IV.— Near  the  Baltic : 

Livonia..  .- 

Conrkind ;  I'J^ 

Estlionia '  12 

v.— Northwestern : 

Pskov 

St.  Petersburg j  lu 

Novgorod i  lU 


Range. 


8 
8 
2 
2 
2 


23 
30 
18 

134 
30 


4-22 
2-21 
4i-  16 

4-23 

4-2i 

J- 14 

4-22 
3-17 
4-19 
2-26 
5-18 
44-25 
3-27 


6-23 

64-  20 

3-84 

0-154 

7-20 

3-23 

6-10 

5-10 


10 
7 

54 
0 

64 

i) 

64 
13J 


lOA' 


6-20 

7  -28 
5  -25 
44-15 
1  -20 

4  -23 

14-22 
3  -18 
1  -11 
3  -15 
2^-12 
3i-20 
3  -17 

8  -34 
7  -28 
64-20 

5  -22 
5  -20 
3i-J0 


Peasants. 


A  V.I  Bange. 


7 
6 

H 

6 

«4 
10 

84 

10 
7 


9 

74 

74 

10 
9 
9 
84 


9 
10 
11 

64 
10 
10 


3-16 
24-  20 
0-15 
li-  10 
2-15 

4-22 
24-  18 
-  15 

5-16 
4-24 

44-14 


9 

li 

74 

7 

lOJ 

84 
54 


3 
3 
3 
2 
2 
4 
3 


3 
6 
3 
1 
6 
3 
6 
5 


20 

144 

16 

26 

17 

17 

22 


21 
20 
20 
12 
17 
21 
10 
10 


4-15 

3  -18 

3  -20 

1  -10 
1-15 

4  -23 

2  -18 

3  -15 


4ii     1  -10 


74 
5 

8 

H 

11 
u 

9 


3  -12 
24-12 
3  -15 
3  -17 

8  -2> 
•4  -16 
5  -20 


8i  5  15 
7i  5  15 
8  i      2  20 


Maize 

on  Lands 

of- 


Proprietors. 


Av. 


9 
6 
8 

44 


6 

SI 

9 
6 


Range. 


8-18 
0-14 
0-  0 
1-8 
2ft 

14-18 
0-16 
0-20 

4-  181 

24-    8 


0-20 


15 


74-  144 


Sugar 
beets   on 
lands 
of- 


Propiietora. 


Av. 


70 
85 
65 

72 

7< 
65 

72 
76 


70 


Range. 


67-125 
%0-50 


20-80 
34-160 
30-  90 

14-110 
80-140 
60-  70 

20-130 
20-125 


Potatoes  on  landiof- 


Proprietors. 


Av. 


h25 
20 
14 
11 
10 

40 
25 
85 


Range. 


Av. 


89-107 
60-80 


40 


40-60 


50 
40 
55 
60 
55 
55 
60 


65 
55 
85 


6-46 
2-80 
0-60 
5-40 
21-50 

7  -102 
3-90 
6-90 

tu-ai 

2-fO 
10-60 

10-150 
4-150 
25-120 
28-120 
18-105 
20-120 
27-100 


g 


40 
55 


60 
70 
60 
60 
45 
80 

40 
35 
35 
80 
40 
60 
37 

60 


-120 


2  -iOO     60 


Peasanti. 


20 

15 

12 

8 

8 

85 

28 

81 
25 
18 

44 

80 
35 
50 
48 
45 
45 

45 


Raag^ 


1-133 
ft-  83 

15-100 
16-120 


24 


23-113 
15-200 
20  -140 
21-80 
0-120 
3&-186 

1  -150 
4-80 

10-90 
6^80 

10  -100 
8  -114 
6-72 

10-00 
4  -120 


30 

35 

40 


0  -100  85 


45  20  -113 
eo  15-220 
40  ;20  -100 


45 
55 
50 
45 
40 
70 

35 
30 
30 
20 
30 
40 
36 

45 

50 


40 
45 
40 


8-50 
8-51 

0-S 

e-u 

8.» 

10- n 

4-75 
5-50 

15- n 
2-3S 
3-M 

12-70 
4-l» 
20-75 
25-100 
15-81 
15-90 
19-90 


16- 96 
20-100 
0-133 
2- S3 
15-50 
20-80 


20-100 
16-SOO 
10-100 
30-00 
IMOO 

25-iao 
i-i:» 

4-60 

10- » 

5-» 

8-80 
6-80 

6-e 

12-lCO 

4-100 

0-70 

15- « 

12-100 
20401 
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Tablb  III.— rteW  of  field  plants  in  2?M««a--Continued. 


• 

Avctage  per  desiatine,  and  ran^o  from  minlmnm  to  masimum. 

GoTemments. 

Oats  on  lands  of— 

Maize 

on  lands 

of- 

Sngar 

Leets  on 

lands 

of- 

Potatoes  on  lands  of— 

Proprietors. 

Poasants. 

Proprietors: 

Proprietors. 

Proprietors. 

Peasants. 

^1 

Av. 
9 

i' 

8 
11 

n 

Kan<;e. 

Av. 

n 

7 

Hangc. 

Av. 

Range. 

Av. 

Range. 

Av. 

45 
50 
35 

• 

Kan  go. 

Av. 

40 
40 
25 

•  •  • 

40 

40 

...J 

Range. 

B-.— Kon-Blackba  rtii 
REGION— Con  tin  aed. 

^—Central  Vol^n  and 
Trans- Volgian : 
Koatromo.  - 

3J-15 
3i-10 
24-18 
2i-13 

1  -25 
6  -17 

3  -18 
2  -12 

• 

30-114 

20-100 

7  -100 

25-45 

4-120 
45  -  90 
50-180 

16-100 

Klzhni-NoYfforod 

Viatka 

"•i 

17-lCO 

.:::::» 

7-  80 

Perm  ................ 

7        4-20 

S-  20 

Til. — ^Kortfaem : 

Volocrda. ......  ..,..'. 

10 
llj 

4-2U 

3.i-18 

8-15i 

50 

10-100 

Oloneta .............. 

11-160 

A  mhAticrAl •.. 

20-120 

• 
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The  following  quotations  represent  as  nearly  as  possible 

MARKET  PRICES  OF  FAEM 


Prodnct. 


NEW  YORK. 

Flour: 

Superfine bbl. 

Spiiue  wheat  extras,  f^ood 
to  choice bbL 

Winter    -wheat     extras, 
-white  A bbl. 

Patents,  sprhig  -wheat,  do. 
Wheat: 

No.  2 -white bush. 

No.  2  red -winter do.. 

Com: 

No.2  mixed bush. 

Ungraded  mixed do.. 

Barley ; 

No.  2  Canada bush. 

State do.. 

Oats,Ko.  2  mixed do.. 

Rye,  State do.. 

Potatoes bbl. 

nay :  *• 

First    quality    timothy, 
tons 

Second  quality  timothy, 

tons 

Beef: 

Extra  mess ..., bbl. 

Uams do.. 

Pork: 

Extra  prime do.. 


January. 


$270    to$305 

370    to  385 

425    to  470 
580    to  7  00 

105    to  107 
110|  to  114 


65    to 
SO    to 


65 


83  to  85 

70  to  74 

40  to  40i 

73  to  73) 

125  to  175 


1700    tol800 

1400    to  16 00 

1200    to  12  50 
23  50    to  24  00 

13  50 


FebruAry. 


$260    to$325 

350    to  360 

375    to  460 
540    to  655 

Nominal. 
106   to  108 

61|    to     62} 
54    to     69 

NominaL 
Nominal. 
80i  to     40 


Primemeas do..  1500    tol550 


Lard,  prime  city  ..cental 
Batter: 

Creamery lb. 

Western  dairy do. 

State  dairy '. do. 

Cheese,  State  factory.... do. 

State     and     Pennsylva- 
nia  d02. 

Western,  fresh do. 

Suf^ar: 

Fair  to  good  refining  ..lb. 
Cotton : 
Ordinary  to  good   ordi- 
nary (N.  O.andGnll)  -lb. 
Low   middlins:   to   j;ood 
middliuf;    (N.    O.    and 

GuU) lb. 

Tobacco : 

Pennsylvania  seed  loaf.  lb. 
Wool: 
Combing     and     delaine 

fleeces lb. 

California, do. 

Oliio      and     Pennsylva- 
nia  lb. 


25    to 

18    to 

27    to 

H  to 


82    to 
81    to 


875 

36 
23 
30 
12i 


32i 
34 


150  to  aoo 

1700  to  1850 

1400  to  1600 

1250  tolSOO 

3550  to2600 

15  00  to  16  00 

1620  tol650 

030 


6  A  to 

8i''oto      OIJ 

I 

10/«to    10}f 
10    to      18 


32    to 
21Mo 


45 
27 


37    to     41 


300    to   3  50 


BOSTON. 

Flonr: 

Wentem,     superfine, 
spring bbl. 

Common,  extras do.. i  375    to  425 

Patout», -winter do...  GOO    to  650 

Wheat:  | 

No.  2  red -winter — bush.   1  llj  to  114^ 

Rye do.. I     75    to      78 

IJarley :  I 

State do.. 

Oats: 

No. 2  white do..      42    to 

No.  2  mixed du.. 

Com: 

No.2  mixed do.. 


25  to 

18  to 

25  to 

10  to 


36    to 
611  to 

8}  to 

10i"»«  to 
6i  to 


37 
21 
29 
14 


37 
87 

10 

lU 

10 


3  00  to  325 
825  to  4  00 
6  00    to   650 

1  05i  to  1  07 
76 


75    to 


70 

to 

95 

70  to 

42 
30 

to 
to 

»  •  •  • 

42J 
41 

44i  to 
40  to 

58  to 

80 

45 
41 

62 


Maroh. 


ApriL 


$280    to$325 

355    to  870 

390    to  500 
650    to  685 

Nominal. 
107i  to  IWi 


62    to 
69    to 

82 


63 
61 


40    to     40i 


76    to  126 


1800 

1500    to  1600 


1200 
2800 


to  13  00 
to  28  50 


1700  to  17 60 

1750  tol786 
935 

25  to      85 
16  to     20 

26  to     30 
10|  to      lii 


$266    to$325 

840    to  350 

800    to  450 
640    to  060 

NominaL 
101    to  101} 

60}  to     61} 
46    to     60 

85    to     01 


87|tb  891 
74  to  nl 
87}  to  125 


1800    tolOOO 
1600  tol7  00 


1200 
27  00 

1660 

1760 

950 

27 
18 
25 
11 


to  13  00 
to  27  60 

to  17  00 
to  17  75 


to  37 

to  25 

to  84 

to  15 


281 
23    to 

61  to 


28} 


8|to  9A 

10}  to  11} 

6    to  20 

45 


41 


300  to  8  25 

825  to  400 

600  to  626 

108  to  110 

72  to      73 

62  to     98 

45  to     46} 

43  to      44 

67  to      68 


24    to     24} 
6AtO     6A 


May. 


$315   to|3S0 

360  to  37S 

3M   to4«| 
525  to  6M 

NaBdmL 
IM  to  110 

ll}tD    M) 


KombiL 
74  to    75 
70  t»  1» 


1900  toSON 


1700 
1200 


I 


1600  to]650 

17M 

840  to  645 

21  to    ?7 

21  to    34 

20  to    25 

12  to    IS 


14   to    14|1 
14   to    14i| 

6Ato    »iV 


9A  to    lOU       H  to  10^ 


lift  to    11}} 
8   to     20 


275  to  326 
8Si6  to  400 
600    to  676 

105}  to  107} 
72    to     74 

a    to     76 


44    to 

42    to 


44} 

43 


ll^to    Ui, 
10  to    Ml' 


62    to      65  I     63   to 


86   to    SK 


275  to  SIS 
825  to  410 
676  to  170 


111  to  141 

78  to    80. 

it  to    7S 

44 

41  to    43 


iol 


♦Rail. 
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I  State  of  thoninrkets  at  the  beginningof  each  month; 
JDUCTS  FOR  1S84. 


Jmv. 

Joly. 

""'"■'• 

October. 

N™b„. 

!>«» 

D    to  1330 

(205    ( 

»315 

KBD  lowaa 

KGS    tofiBO 

*"1!    toEBO 

(260     totSDO 

»22i  t. 

to  aTO 

345    1u 

355 

353    lo  305 

320    to  330 

320     to    325 

2S0   I 

'  i"  !m 

400    tn 

t% 

4M    to  .^00 

400    10  430 

S  E  ;!s= 

320    to  !M 

286  b 

ramlniL 
1  -to  t  03 

NDtBin 

al. 

Ml 

NomlBiL 
054-to      MJ 

Komiiml. 
•  DOi  to     S3 

Nominal. 

Noamm. 

S"! 

to      Gt 

M    lo 

CO 

C=ito      M 

65    to      S7i 

5S    M      00 

631  to     6*1 

SI  b 

.!*».„ 

31    to 

341 

30    to     3«i 
175"w'i:M 

Mi  to       :< 

31* 

K* 

rtto  lis 

ZM     to 

25U 

175    lo  825 

list"  to  US 

ii4< 

IB  00    to 

WOO  lOOO    ta3100 

1100    toMOO 

1800    tolOOO 

1800 

1T06  tl 

toMDO 

r'" 

BOO   17M    tolBOO 

tsoo 

ITM    tolBOO 

WM  tolTOO 

1600  U 

1 

■^50    30  OU 

1B7S    1020  00 

2100    to2160 

20  00 

1   tolBOO 

14  50 

1160    to  15  DO 

'?i  ^'"^ 

i;s  si!s 

1650    to  1075 

^??l 

) 

T30 

)   Id      32 

-     lo       11 

ifs 

IB         IS    lo      19 

8j'     i-'i  lo    ioi 

17    to     24 

22    to      2a 

Wl  lo      tt 

23    to      33 

'i'i  I 

25  t. 

IIIH 

-   ^     l<^ 

11)1  to 
18i  to 

la  to    10 

171 

^1  IS  V^ 

J?!:  s. 

II  to      5A 

41ilo 

.,J    .1.     . 

4)1  to      Mi 

4Jto       0 

6    to       S| 

*U< 

Uto   lOH 

a  to 

101     o,it"   10,! 

Site  m 

Si  to       91 

nto    B) 

HU 

fcto    1!,^ 

lOilo 

i.i   loijto   "A 

101  to     11 i 

10  to   lOA 

Hto    10^ 

10  jK 

6   to     15 

51  to      16 
31    lo      M 

■    to      101 
M   to     M 

to     40 

13    tg      23 

33  U 

SiiS 

to  876 

2  7S    to 

:i 

3W    K)    375 

2M     (0   3  DO 
SOS    to   375 

500    lo    660 

266  to  aoo 

4G0  b 

IW 

M 

r.*!s 

lOOj!    ^«   tj     M 

dO    to      S7 

70    W     to' 

85    to     M 

a  u 

70  t. 

»ilo 

SSl    "   w    " 

33    tl      30 

38    to      3T 
33    to      34 

341  to      36 

35  U 

BS    to 

M 

70    to      71 

03    to      70 

SB    to      69 

82   to     tn 

SI  u 

536         ttEPORT   OF  THE   COMMISSIONER   OF   AOBICni.TDBE. 

MABKET  PEIOES  OP  FA] 


Prodnct. 


Boston— Continned. 

Potalo68..t... bush. 

Hay: 

Giioic«^ ton. 

Good .....do.. 

Pork: 

Extra  prime bbl. 

Xew  meu... do.. 

Beef: 

Western  extra  moss.  .do. . 

Western  extra  plate  .do.. 

Lard lb. 

Bntter:  % 

JN'orthem  creamery. .  .do . . 

Western  creamery . .  .do. . 
Cheese: 

Northern     factory,    ex 
tra :1b. 

Western  factory,  extra,  do. 

Eggs doz. 

Sngar: 

I\Air  to  good  refining . .lb. 
Cotton : 

Ordinary  to   good   ordi- 
nary   lb. 

Middling     to    middling 

fair lb. 

Tobacco: 

Choice  leaf do. 

Good  Western  leaf.  ..do. 

Lugs do. 

Wool: 

Pick-look  and  XXX,  0. 
andPenn lb. 

Pulled do. 

Combing  and  delaine  .do. 
Grass  seeds: 

Clover,  iTew  York do. 

Timotliy bush. 

Kedtop bag*. 

Apples bbl. 

FHILADELTIUA. 
Flour : 

Siiperflne  Western   and 
Pennsylvania bbl . 

MiuTiosota  "straight," 
bakers' bbl. 

Winter  patents do . 

Spring  patents do. 

Wheat,  J<  o.  2  red buHh . 

Com,  sail  mixed do. 

Kye do. 

Oats,  No.  2 do. 

Potatoes do. 

Hav,  timothy ton. 

Beef: 

Family bbl. 

India    mess,    in    tierces, 
tiorce.-.'. 

Hams bbl. 

Pork: 

Mess do. 

Prime  mess Uo. 

Lard cental. 

Butter : 

Creamery lb. 

Western  dairy do. 

Cheese : 

New  York  factory do. 

Pennsylvania  creamery, 

pouiid 

Eggs doz . 

Sujiar,  fair  to  good  refining, 

poaiid 

Apples bbl. 


January. 


$040   to$050 

1600 

1400    to  1500 


1350 
1600 


to  14  00 
to  1650 


1300    to  1400 
1450    to  1500 
9|  to  '     H 

24    to     85 
23    to     36 


12}  to 
12i  to 
28    to 

Ci^tO 


8i  to 
10|  to 


13 
12 
33 


t 


111 


11    to      13 

10    to      12 

5i  to       9 


42  to      43 

13  to      88 

32  to      42 

11  to      Ul 

100  to  170 

250  to  275 


Febroary. 


L 


Karc]i. 


$040    to$043  $040    to$046 


1600 
1400 

1350 
1650 


to  15  00 

to  1400 
to  17  00 


1300    to  1400 

1450    to  15  00 

9ito     10 

25    to     85 
24    to     36 


13}  to  14 

12|  to  13 

25    to  33 

t\  5ito  6 


8}  to 
10}  to 


10 

11*1 


800   to   350 

565   to    6  00 

6  00    to    6  75 

6  37*  to   7  00 

106}  to    111 

50   to      61 

65 

35    to      41 

35    to      42 

13  00    to  15  00 

1350    to  14  00 

2400 

24  00   to  24  50 

I 

|l600 

114  50   to  15  00 
8  50    to   9  75 


11    to     18 

VllO    to      12 

5i  to        9 


42  to  43 

15  to  38 

20  to  45 

11  to  lli 

160  to  170 

230  to  250 


275   to   825 


25   to 
10    to 


35 
22 


10   to      14 


8   to 
29   to 

S/c  to 


9 
30 

5J 


540  to 
600  to 
600  to 
107i 

58&to 

65 

40i  to 
33    to 

13  00   to 

14  00 

2450   to 
26  00   to 

1700   to 
1600 
10  00 

28   to 
14   to 


600 
665 
675 

59 

41 

40 

1600 


2500 
2650 

1750 


36 
20 


10   to      14} 


8ito 
31   to 


9 
35 


5}3  tx)      6f8 


ApriL 


$038    to$047 


1500 
1300 

1700 
1900 


to  1600 
toUOO 


to  19  50 


1500 
1300 

1700 
1900 


to  16  00 
to  14  00 

to  17  50 
to  19  50 


May. 


$035  to|04S 

1600   to  1706 
1500   to  1000 


13to  tol400 
1550  to  1600 
m  to  Ui 

28  to   82 
22  to   35 


12|  to 
22|  to 

5|  to 


15 

181 
23 


8f  to  lOi 

10|  to  12 

11  to  18 

10  to  12 
5i  to  9  1 

40  to  42 

15  to  88 

22  to  45 

11  to  lU 
160  to  170 
230  to  250 


275  to  800 


5  37ito 

6  00  to 
600  to 
108} 

60  to 
65  to 

31  to 
10  00  to 

14  00 


600 
670 
675 

60} 
68 
44 
89 
1500 


2450 

2850  to2900 

1950 
1800 
1000  to  1050 


28  to 
17  to 

13  to 

8  to 
21  to 

6|to 


22 
14* 

6 


1300  tol360 
1550  tolOOO 
9}  to   11 

18  to  30 
25  to  35 


IF 


la  to 

12}  to 

to 


15} 

14 

24} 


5}  to   5} 

9  to   10} 
11}  to   12} 


85}  to  40 


38}  to   40 

10}  to  11 
160  to  170 
230  to  250 


250   to   300 


637} 
5  75 
600 
lOlf 
56 
64 
42} 
80 
UOO 


to 
to 
to 
to 


600 
660 
675 
102} 
to      57 
tb      06 
to      42{ 
to  ^^40 
•to  16  00' 


1400   to  1450 

2400   to2460 
2775   to2800 

1900   to  1950 
1800   ' 
950   tol025 


25   to 

18   to 


87 
25 


18}  to      15 


8}  to 
82   to 


9 
22} 


1650 
1750 


tol7M 
tol8(H 


1300  toisse 

1400  to  15 so 

9  to    10 

25  (0    28 

25  to    28 


14}  to  U 

12}to  M 

15   to  16 

6Ato  5, 


9}  to 
11}  to 


11 
12 


11   to    13 

10   to    12 

5}  to     9 

40  to  € 
15  to  3S 
27   to    43 

lOito  11 
155  to  171 
200  to  22( 
200   to  50( 


250  to  30( 


57! 
C7! 

•7 


565  to 
600  to 
637}  to 
112 

57 

70  to 

40}  to 

25  to 
1500  to  130 


T 
4 


1400 

2300 
2650  to270 

1850  ti 
1750 
870  to 

27  to 
19  to     . 

13}to     1 

7  to 
12  to     1 


6}to        6| 


5}  to 


*A  "  bag  "  is  5  bushels,  or  50  poondt. 
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040 


600 

675 
.7  50 

2  50 
4  00 
10^ 

21 
21 


July. 


$030  to$055 

1650 

1500  tol550 

1550  tol600 

1675  to  17  25 

1100  to  1250 

1300  to  14 00 

8i  to   10 

19  to   22 

18  to   21 


Hi    9 
111   8i  to 
IGj'  15i  to 


Pi 
17i 


August. 


$035  to$050 

1800  to  19  00 
1600  tol700 


1500 
1600 


to  15  50 
to  1650 


1200  to  12  50 

1350  tol400 

8  to   9i 

19  to   23 

17  to   22 


r,  f5 


lOJ 

12} 

13 

12 

9 


38 
38 
27 

11 
170 
2  20 
550 


3  00 

575 
650 
OfiO 
103i 


415 
35 
8  00 


850 
750 
925 

20 
17 

15|i 

]2 
33 

\90 


412  to 


SI  to   85 
Hi  to   12i 


9^  to 

9  to 

lOi  to 


10 
21 


35  to   37 

30  to  :{:> 

35  to   37 


lOi 
200 


to 
to 
to 


11 

170 
2  20 


2  50  to  300 


5  00 

6  00 

6  00 
94* 
55 
70 
35 
40 

13  00 

1350 

19  50 
28  00 

16  50 
1600 

7  50 


to  5  50 
to  6  25 
to  6  25 


to 


57 


to  37 
to  Co 
to  10  50 


to  20  00 
to  29  00 

to  17  00 

to  8  75 


18 
11 


to 
to 


21 
15 


9  to   10 


18 

ifid 


to   19 

to"  4  66 


5  to   5i 

9  to   lOJ 
Hi  to   12^ 


31  to   35 


32J  to   37 


]0J  to  11 

155  to  170 

2  00  to  2  20 

150  to  3  00 


250  to  275 


5  25 

5  75 

6  00 
90 
57 

34 

45 

14  00 


to  550 
to  6  50 
to  615 

to  60 
70 
to  36 
to  65 
to  15  00 


13  50  to  13  75 


22  00 
27  00 

16  75 


to  29  00 
to  17  00 


7  75  to  875 


18 
12 


to 
to 


20 
14 


10  to   11 


18 


to 
to 


9 
19 


September. 


$040  tO$045 

1900  to2000 
1700  tol800 


1550 

18  50 


to  1600 
to  19  00 


12  50  to  13  00 

13  00  to  13  50 

8i  to   9i 

19  to   23 
17  to   22 


10}  to 

11 

9    to 

n 

17    to 

20 

il  to        5} 

83  to   lOJ 
Hi  to   12 


33  to  37 

lOJ  to  11 

160  to  180 

2  00  to  220 

75  to  175 


250  to  275 


5  50 
5  75 
600 

88 


to  610 


50 

18  00 


65 
60  to   62 
37 
to   55 
to  1900 


13  50  to  14  00 


24  00 

25  00 

18  00 

1700 

8  75 

20 

18 


to  26  00 

to  19  00 

to  900 

to   22 
to   21 


10  to   11 


6 
20 


to   9 
to   21 


50  to  150 


Octol>cr. 


$045  to$055 


1700 
17  00 

1500 
17  00 


to  1900 
to  18  00 

to  15  50 
to  17  50 


1200  tol250 

14  00  to  14  50 

8i  to   9 

21  to  80 
20  to   28 


11  to  Hi 

lOi  to  11 

16  to  23 

4f  to  5 

8  to  9i 

10  to  11} 


36  to  36i 


33  to   37 

10|  to  11 
160  to  180 
200  to  220 
150  to  350 


225  to  275 

525  to   550 

5  50  to   575 

575  to   625 

85 

65 

64  to      65 

34 

50  to      55 

16  00  to  17  00 

13  50  to  1400 

2250 

2000  to  20  50 

1800  tol850 
1700 

775  to   875 

27  to      31 

19  to      24 

10}  to      12 

7  to        9 

20  to      22 


November. 


$050    to$055 

1900 
1700    tol800 

1500    tol550 
17  00 

1200  tol250 
12  50  to  13  00 
8    to       9 

21    to     31 
20    to      80 


12    to      13 

9    to      12 

1'9    to     ^ 


$045  to$055 

1700  tolOOO 
1700  tolSOO 

1250  tolSOO 
1350  to  1400 

1200  to  1250 
1300  to  1350 
7|to       8} 


7|to       8i 
92  to      103 


32  to  36 

25  to  35 

35  to  87 

10}  to  11 

160  to  180 

200  to  220 

75  to  325 


225  to  250 


to  525 
to  550 
to  600 


500 

500 

500 

81 

62 

63 

84 

50 

1650 


13  00  to  1400 


2200 
2100 

1700 

17  00 

700 

26 
19 


to  725 


100  to  250 


to 
to 


30 
22 


11  to   18 


22 


100  to  225 


Deoember. 


20  to 
20  to 


30 
30 


12  to  12} 
14}  to  11} 
20  to  29 


8}to   9} 
10}  to  U} 


85  to  86 

22  to  85 

85  to  37 

10}  to  11 

160  to  180 

200  to  220 

75  tq  800 


200  to  250 

450  to  475 
475  to  525 
500  to  525 

79 

45}  to     46 


35}to     85} 


1700  to  1900 

1850  to  1400 

2150 

2100  to  21  SO 

1600 
1500 

700  to  825 

20  to     80 

20  to     25 

11}  to     13 


26  to     80 


150  to  250 


\n 


ri' 


'>  ! 


t. 


1 
A 


I' 


.  I' 


\. 


\ 


.1 

.  -. 


•  ,'i 


•J 


;i 


*  Lowest  price  in  tliirty  years. 
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MAEKBT  PRICES  OF  R 


Products. 


BAIiTIMOBE. 

Floor: 
Ohio  and  Indiana  super- 
fine  bbl 

Ohio  and  Indiana  family, 

barrel 

Pat6nts.Baltimore  winter, 

harrer 

Wheat,  Ko.2red bnsh. 

Com,  regular  mixed,  West- 
en..*. bash. 

Bje,   Pennsylvania  and 

Maryland bash. 

Oats,  Pennsylvania  and 

MaiylsDid  ...•« bash. 

Potatoes do. 

Hay,  timothy.. ton. 

Pork: 

Mess bbl. 

Bacon,  shoulders lb . 

Sngar-cnred  hams  — do . 
Snear-cnred  shonlders.do . 

LarC  refined cental. 

Butter: 

Creamery j lb. 

New  York  State,  good  to 

choice lb. 

Western  factory do. 

Cheese: 

New  York  choice do. 

Western  choice do. 

Eggs,  fresh dos. 

Sugar,  fair  refining lb. 

Couon: 
Ordinary  to  good  ordi- 
nary  lb. 

Low  middling    to   mid- 
dling  lb. 

Tobacco: 
Good  to  middling,  Mary- 
land  cental. 

Common  Kentucky  leaf, 

cental 

Good  Kentucky  lugs, 

cental 

Common  and  good  Vir- 
ginia lugs cental . 

Bice,   Carolina,   prime  to 

GIIOICO «  •••••••••••••■••ID* 

Wool: 

Tub  washed do. 

Meeco  washed do. 

Good  unwashed.. do. 

Merino do. 

Apples bbl. 

CHICAGO. 


Flour: 

Winter bbl. 

Spring do.. 

Wheat: 

No.  2  spring bnsh. 

No.  2  reil  winter do. . 

Barley do.. 

Com,'N'o.2 - do.. 

Oats,  No.  2 do.. 

Rye,  No.2 do.. 

Potatoes do.. 

Hav : 

Timothy,  Ist  qnality.tou. 

Timothy,  2d  quality . .  do . . 
Beef: 

Mess bbl. 

Hams do.. 

Pork: 

MeM do.. 

Bacon,  short  clears.centnl . 

Ham,  sweet  pickled . .  do .  . 


January. 


$300  to$350 

500  to   5  50 

700 

106  to   107 


56 
73   to 


74 


38   to      42 

80   to      55 

13  00    to  17  00 


1550 

14ito 
9 
1000 


15 


30   to      35 


23   to 
15   to 

131 
12   to 
27   to 
6|to 


32 

18 


121 
28 
7 


February. 


Mnxxsh. 


ApriL 


lb 


$275   to  $325  $275    to  $350  $275   to$325  $325  to 


4  90   to    5  50 


700 
lOG) 

58ito 

C7    to 

40   to 
45   to 


500    to    66S  I  4  75   to   5  50    5!!3  to 


700  ,  700  i7W 

1  08^  to    1  0^'  103   to    1  02i  1 03|  to 


58|i     60    to 
69^'     08   to 


43 
50 


43    to 
30    to 


70 

45 

40 


50  to 

67  to 

40  to 

SO  to 


52 


00 
66  to 


43  I    39  to 
50  I    85  to 


1400   to  1800   1400    to  17  00   1400    to  1700  1500  to! 


1650  1800    to  1900 

8  '       9 

14   to  14^1     14ito       151 

8|  to  9  I       9^ 

10  00  1000 


30   to      35 


23   to 
15   to 

13ito 

13   to 

40   to 

Oito 


32 
18 

14|J 
IRi 
42 


8ito        9^ 
92  to      10| 

400   to   800 

800   to    900 

700   to   800 

650   to   800 

•    5|to       65 

33  to  36 

30  to  32 

24  to  26 

22  to  23 


410   to    SCO 


9   to  9| 

10|  to  10} 

400   to  800 

800   to  900 

700   to  800 

6  60   to  800 

O^to  6| 

83   to  36 

30   to  32 

24   to  26 

22   to  23 


22   to      35 


23    to 
15   to 

14   to 

13|to 

18    to 

6ito 


30 
18 

15 
14 
10 
6i 


410   to   5  00 
4  00   to   4  70 


938  to 
98 

Glito 
54^  to 
32*  to 
58$ 
35    to 


932 

62 

561 

32Ji 


38 
9   to   950 


93    to 
99 

59  to 
54  to 
33    to 

35   to 

10  00 
900 


93| 

62 
56 

34 

36 


9   to  9} 

lOi  to  lOf 

400  to  800 

800   to  900 

700   to  800 

660  to  806 

6|to  H 


18  00   to  1900 

8} 

14^  to      15i 
*    9i 
1000 

1725  to 
14itO 
973 

22   to 

39 

26  to 

26  to 
20  to 

28 
22 

23  to 

18  to 

15t 

13  to 

20   to 
5» 

21 

12  to 
5|to 

9ito 

m 

9|t» 

4  20    to   450 
4  75   to   505 


92ito 

50  to 
53}  to 
33ito 
58ito 
30   to 


92| 
10» 
60 
53^ 
35 
60 
84 


10)  to    \\\   Hi  to 

400  to   800    400  t» 

800   to   900  j  800  to 

I 

700  to 

650  Is 

<|to 


700   to  800 

650  to  806 

6|to       61 


425   to   575 


84  to 

38  to 

24  to 

24  to 


412|to 


83   to      86|     92ito 
100|to   101     105 


58  to 
64  to 
29ito 
61  to 
32  to 


61i 
48 


10124  to  1050   1100   tolSOO 
850  1000   to  1200 


1175   to  1200 
2650   to  27,00 

1785 

1025  to  1050 

1200   tol250 


68  to 

Is 


62 
80  Is 

1810  tol 


■•••••  ■••••%•• 


REPOBT  OP  THE  STATISTICIAN. 
)D(raTS  FOB  1884— Ooutiniied. 


Jm. 

J^ly. 

Anpist. 

Stptoiober. 

October. 

IS  ta*3U 
to  tSO 
1 

BTS  to  1337 

5C   to      5*1 

1750 
01 

IS   to      13 
B  to      10 

RMto   t300 

Ml  to      S4( 

fi!   to      65 

MM   t^MtM 
1700 

20   to      S2 
10  to      m 

BJT  to«S75 
400   to    BOO 

esito"    881 

BM  to|3<B 
B7S  to  *n 

"m   to      Mt 
Bl 

35  10      40 

leoo  to  17 00 
istto     101 

20   to      32 

0  to      15 
It  to      1S| 

Ki»  lo«275 

BOO 
BllW      811 

ISM  to«« 

»I  to     N 

17  00    to  1600 

"1, 

.1*"  '•' 

M  to      23 
0   tS      13 

;!£  -Ji 

BlU       >i 

101  to      lOi 

100   to  BOO 

«S0  lo  soo 

to     K 

to  IBM 

N 

1 

IB  to     ^ 

l»  to      K 

a  to    13 

1800   to  1700 

B75 
!B    to      3S 

18    to      ISl 

3i  to     M 

^»     » 
SB  to     » 

SO  to    n 

15    to      IT 

«to    « 

27    to      M 

mto    111 

n  to  stfo 

»    to    9W 
M  b>   BOU 
U   to   BOO 

aito      81 

U    1«      111 

StO   to   BOO 

BM    H.   BOO 
Oi  10        01 
30   to      33 

n  lo   10 

IDtto     11 

NOO  to   8O0 
600  10   BOO 

tx   to   BOO 
6ito        di 

BIM       6) 

BIto     >i 

100  -to  BOO 

BOO   to   BOO 
700   to   800 
850   to   800 
Slto        01 
JO  to      81 

BJto       81 
10  to     10| 

400  to  800 

BOO  to  »oa 

TOO  to  SOO 

B50  to  800 

S[to        Ci 

30  to     31 

t|to      10 

4D0  to   BOO 

BOO  to  SOO 

6iW       Bl 
30  to      31 

'JU  to      23 

20    to      K 

M   to      S3 

50  to    la 

M  to    a 

ID 

itod  to  aai 

11  no  ini:"« 
om,  ti.  i.ii«i 

ISO    to    20Q 

7S   to  SCO 

u-^  loiioo 

150    to  100 
»55  to  ISO 

El 

8W 

it  s- 

■^:.i  to     Ki 

r»  .. 

looo  to  11 00 

1=0  to  2Ta 
sio  to  an' 

aojio    JU 

to   m 
to   jJJ 

?3S  ^ 
pl 

80  to     18 

000  toiioo 

800  .to  150 

10  75                     1050 

13X   to  1350 

■- ::::::;  .;::::::::::: 

::::::::::::;: 

;:;:;;:::::::. 
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MABKET  PBIOES  OF  FABM 


Prodact. 


C  iilc  AGO— Contin  aed. 


.do. 


January. 


Lard , 

Butter: 

Creamery .....lb. 

Good  to  choice  dairy.. do. 
Cheese : 

Full  cream do. 

Lower  grades ao 

Egjis doz! 

Suf;ar,  yellow  .• lb. 

Apples bbl 

CINCINTCATI. 

Flour : 

Superfine .^...bbl. 

Extra do.. 

Family do.. 

Fancy do.. 

Wheat: 

No.  3  rod  winter  ....bush. 

No.  2  red  winter do. . 

Com: 

No.  2  mixed do.. 

Oats,  No.  2  mixed dn.. 

Kye,  No 2 do.. 

Barley  t do.. 

Ilay: 

No.  1  timothy ton. 

Lower  grades do.. 

Pork: 

Mess bbl. 

Ilams,  si^gar-cured lb. 

Shoulders,  sugar-cured  do . 

Bacon,  sugar-cured  ...do. 

Lard cental. 

Butter : 

Creamery lb. 

Lower  grades do". 

ChecsH:  • 

Choice  Ohio  factory... do. 

Lower  grades do. 

Egns doz. 

Potatoes bush. 

Peanuts : 

Tennessee lb. 

Cotton: 

Ordinary    to   good  ordi- 
nary  lb. 

Low   middling   to   good 
middling lb. 

Middling  fair  to  fair  .  .do. 
Apples bbl. 

SAINT   LOUIS. 

Flour : 

Superfine bbl. 

Family -....do.. 

Patenta do.. 

TVheat.  No.  2  red bush. 

Com,  No.  2  mixed do.. 

Bye,  No.  2 do.. 

I?arloV{^  "Wisconsin do . . 

Oats.I^o.  2 '..do.. 

Potatoes do.. 

Ilav : 

Timothy ton . 

Prairie 1-. do.. 

Pork: 

Mess bbl. 

Bacon,  breakfast,  sugar- 
cured  lb. 

TTams,  sugar-cured  ...do. 

Lard,  refined,  tierce  ..do. 
Bpof: 

Ffiraily  extra bbl  r 

Butter: 

Cioamory ........lb. 

I>airy ,.,. do. 


$028   to$0  86 
18   to      28 


M 


to 
to 
26   to 
6   to 


13 

9J 
28 

7 


290  to  325 

3  50  to  3  75 

4  50  to  475 
500  to  540 


v 


03    to      95 
102   to   103 


50 

33ito 
G2  to 
53    to 


37 
A3 

G8 


10  00    to  11  00 

7  00   to   9  00 

14  50    to  14  75 
\1\  to      13^ 
7|  to        7i 
0   to      10 

8  55   to   870 


February. 


$027  to$033 
17  to   26 


13  to 

7  to 

25  to 

6  to 


14 

9 

27 

7 


285  to  310 

340  to  365 

4  50  to  475 

500  to  540 

95  to  97 

103  to  104 

50^ 

36 

62 

58  to  65 


10  50 
950 


tollOO 
to  10  00 


30   to 
10   to 

lOHo 

9   to 

22ito 

35   to 


42 
26 

Hi 
10 

40 


4it0        6i 


8   to        Oi 


9}  to 
10|to 


}?l 


260 

390 

560 

101 

45 

54 

45 

30 

30 

900 
950 


to 
to 
to 
to 
to 
to 

to 
to 


275 
4  05 
650 
102 
454 
54i 

30i 
38 


to  1250 
to  10  50 


9ito      10 

12   to      Vi\ 

8ito        9 

12  00  toieoo 

30  to     .ir> 
25   to      26 


1600    to  16  25 
12    to      13i 
8   to        8i 
10   to      11 

8  87ito   005 


35   to 
10   to 

lUto 

5   to 

364  to 

35   to 


41 
22 

124 
10 
37 
55 


Tiffareh. 


$940  to$942 


April  ^ 


Hay. 


22  to 
16   to 

14  to 
8   to 

22  to 
5|to 


82 
26 

15 

10 

23 

6 


1635  to|8l7l 


1025  to|033 
16  to     28 

14  to  154 

9   to  10 

16  to  174 

5}to  6 


285  to  310 

350  to  3  75 

470  to  4  90 

515  to  540 

95  to  98 

106  to  107 


87   to 
65 
56  to 


62 

89 

65 


1100 
800 


tollSO 
to  10  50 


54to        6 


8ito        9^ 


92  to 
114  to 


lOf 
111 


2  60   to  2  75 

3  90  to  4  05 
560  to  640 
1031  to  1044 

464  to  474 

54i 

75 

324  to  334 

80   to  40 


9  00 
750 


to  12  00 
to  10  00 


10  00    to  16  75 


10    to      104 
12   to 
9   to 


134 
»I 

1100   to  13  50 


30   to 
124  to 


37 
28 


20   to 
10   to 

114  to 

8   to 

17   to 

85  to 


87 
23 
• 
121 
U 
18 
50 


6  to       7| 


84  to      04 


10  \xi 
114  to 


1(« 
11* 


260  to 
410  to 
585  to 
1084  to 

48ito 

58 

58 

354 

30   to 


275 
420 
650 
1104 
49 


45 


12  00 
800 

17874 


to  14  00 
to   825 


275  to  300 

325  to  300 

4  50  to  475 

500  to  525 


05 
103 


to 
to 


98 
105 


65 

36ito 

364 

06 

to 

67 

68 

to 

78 

13  00 

to  13  50 

000 

to  12  50 

17  60 

12}  to 

18} 

^^ 

to 
to 

i?l 

000 

to 

025 

30 

to 

36 

15 

to 

25 

10 

to 

11 

8 

to 

10 

154  to 

16 

20 

to 

40 

1400 
1000 


«to        7} 


01  to      114 


lOfto 
llfto 


114 
124 


260 
410 
580 
108 

48 


to 
to 
to 
to 
to 


694  to 


2  75 
420 
636 

61 


32   to 
214  to 


344 

35 


18  tP 
14  to 


25 
20 


14  to  t 

2  to  ,  a 

14  to  14i 

54to  « 


310 


870 


to  S40 

lu  to  400 
470  to  500 
525  to  550 


100 
105 

564to  ST 

36  to  36| 

66  to  C7 

80  to  a 


tollSO 
tolSOO 


1725  to  17 51 

124to    131 

8  to     «i 

lOito    m 

825  to  84^ 


23  to 
10  to 


2g 
20 


1]   to  12 

8  to  10 
12 

20  to  5* 

Qto  7 

94  to  101 

114  to  ^ 

12{to  % 


260  to 
415  to 
580  to 
114v 
494  to 
S64to 


280 
420 

615 

SI 


324to 
25  to 


41 


1326 
11060 


te      14 


04  to 


12 


0} 
1100   to  1350 


25   to 
25   to 


34 
28 


114  to 

134  to 

9|to 


12 


1200  to  1500 1200  toISM 


80  to      35 

20  to    ao 


1450 to  UOI 


16624  to  1701 


U  to 
13  to 
0 


S 


94  to 
16  to 


0 


BEFOBT  OF  THE   8TATISTICIAK. 
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»_ 

Julj. 

AapuL 

Ootobtr. 

DMunbor. 

JIJo 

18  to 

P712ito 
»   lo 

rso 

«»„.,»L..-« 

II 1 

U  1_      .. 

IS  to 

K)B 

IB 

H2S 

"'1  T'i 

2t  to      29 
IS  to      H 

tl  to      12 

Is  J 

6  l" 

ISilo 

200  to 

10    to 

ii 

12 

10    to 

18 

aoS' 

20   to      2H 
7S*  to  -M 

2t  to     2.-,' 
I25«1S  2.0^ 

Da   W  125 
M   to   S3S 

SM   to 

sw 

STS  to 

;i 

»«   lo 

380 
4  40 

SSS  lo 

ISO 
280 

42S 

310  to  140 

sisji 

190  to  1» 

340   to   2« 

3W  to  S3S 
300  to  310 

s.s 

78 
SI 

^'to 

SB 

'«  £ 

at 

80   lo 

81 

l!S  a 

c« 

^£  a 

aiHo 

M  lo 

1'* 
"as 

WJto 

34i 

Kito 

1 

27    to 

27i 
72 

50    to       71 

so  to      75 

M  toUH 

1160  lo 

!M 

'SM    S 

Im 

'i^'i: 

l^ 

'l^l 

100 

850    WIOOO 

1100  toll  so 

N 

IS7S  to 

mto 

.i's 

eoo 

7  IS"" 

»7S 

Ji 

7  is* 

"'to 

Ulto 

1 

775 

"■IS""!! 
.S'S  ,S 

1300  to  1376 

.III 

■    to      J5 

so  to 

21 

17  to 

8    to 

33 

17  to 

M 

18 

25  to 

25 

2Ji    to       30 

20  lo     30 

a  bi     9 

7  to 

J'S 

i 

7   to 
SO   to 

06 

4   to 
14 
40  to 

SS 

10  to 

le 

IB  to     10) 
M  to     4" 

111  to      121 

lu 

>«  to      6S 

^£  i 

■ito    n 

51  U. 

« 

«|lo 

Bi 

(  to 

<H 

S  to 

B| 

G  to     ei 

4  to       S| 

alio    loi 

•  t. 

ID 

BJlo 

B! 

61to 

Di 

7ito 

8i 

7ito        8] 

Bllo       Bi 

Ulto      12 

„-»S 

i« 

31 

200   to 

525    1^ 

MJto 

J 

22S 

.■■IS 

465  to 

510 
Mi 

JS 

,!p 

JLlP 

■lEJi' 

to"  4  in 

to   S3D 
to   10T 

a'io'io' 

'Is 

Bl    to 

375" 
2H 

'aw'toaio' 

'Is  'l- 

4BiW      Sill 

'pi 

i"^ 

'"'fio'iV 

-a 

fs,  !s 

1^' 

^it^ 

'27 

■"■»"to""Mi 

30    to      ^ 

toU7S 

1000   To 

3M 

BOO 
IS  Ml   to 

700 

18  25   to 

200 
890 

10  OQ   to 
107S   to 

200 

775 

860   tolSM 
1500  to  1550 

1300^13  30 

a» 

ISM 

10  7itolI2S 

11 

,^t 

l1 

Wi 

1 

1" 

1? 

lltg 

w* 

U|IO      14 

IIHto     13i 

Ttfl 

'"n 

10  M  to  12  00 

1000   to 

.... 

1000   to  1200 

IB    to 

la  to 

n 

iow 

21 

20  to 

■■;■ 

25   to 
IB  to 

aa 

31 

IS    to       31 
U  to      23 

15  to     22 
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Product 


St.  LouiB— Continued. 

Cheese: 
Creamery lb- 
Lower  grades do. 

Egss .....doz. 

Tooacco: 
Coram  on  to   good  Inj^s, 

barley cental 

Common  to  medium  leaf, 

barley cental 

Good  to  fine  leaf do. 

Wool: 
Tub-washed,  choice.  ..lb. 
Unwashed,  medium ..  do. 

Peanuts,  wliit« do. 

Cotton: 
Ordinary    to    good  ordi- 
nary  lb. 

Low    middling    to   good 
middling lb. 

Apples bbl. 

KAKBAS  CITY. 

Floor: 

Choice 'sack. 

Fancy do. 

Wheat: 

No.  1  rod  winter. . .  .bash . 

No.  2  red  winter do. 

Corn,  No.  2  mixed do. 

Kye.-No.  2 do. 

Oats.No.  2 do. 

Potatoes do. 

Uay,  baled ton. 

Pork: 

Mess bbl. 

Clear do. 

Hams,  sugar-cared — lb . 

Bacon,  b  reakf ast do . 

Lard,  tierce do. 

Batter: 

Creamery do. 

Dairy ..do. 

Cheese: 

Full  cream do 

Eggs .....doz. 

Peanuts lb. 

Wool: 

Unwashed do. 

Tub- washed do. 

Apples : 

Consigned bbl. 

Homo  grown bosh . 

KEW  ORLEANS. 

Flour: 

Family bbl. 

Minnesota  patents — do . 
Wheat: 

No.  2  red  winter... bush 

Corn,  No.  2 do 

Oats,  Western do. 

Potatoes bbl. 

Hay: 

Prime ton. 

Choice do. 

Beef: 

Western bbl. 

Fulton  market i  bbl. 

Pork : 

Mess bbl. 

Bacon,  sugar-cured — lb. 

Hams,  sugar-curod do. 

Lard do. 

Butter: 

Westorn  creamery lb. 

Western  dairy do. 


January. 


$011   to  $013 
0   to      10 
SO 


600    to   800 
850   tol300 


February. 


34 

24    to 
5i  to 


8ito 
9g  to 


24J 
U 

H 

m 


175 
210 


to 
to 


180 
220 


81  to 
37ito 
40^  to 

35   to 
850    to 

14  00 
17  00 

14 

14 
Oito 

28  to 
23   to 

13   to 

.10   to 

5   to 


1012  to$0U 
8  to        9 
32   to      33 


6  00  to   800 

815  to  13  00 
14  00  to  2000 


3n| 
54  to 


8{to 
10  to 


m 


March. 


$01S  to  $015 
»  to   10 
18  to   IBi 


650  to  750 

050   to  11 00 
1800  to2000 


AprU. 


Msj. 


I 


|013   to  1015  ....•« 

10   to      11   

13   to      llilOI0|to|0] 


650   to   750     700to    li 

I 

950   to  11 00  1200to  1411 


33    to 

23   to 

5ito 

811  to 
10   to 


821 
38| 
47 

263; 

50 
900 


170   to   180 
2  05    to   215 

103 
80 


Og 

33 
24 

14 

20 

6 


4  00 
550 


to  4  50 
to  7  00 


1124 
55    to 
45    to 

115    to 


50 

4C 

160 


14  00 

15  00 

12  50 
0  00 


tol450 


tol450 


1525 

04  to      10 

i:ii  to      14 

8|  to      10 


25    to 
8    to 


43 
30 


49 

"35   to      60 
7  50  to   8  50 

15  5Q 
2150 

13 

11 
94 


28  to 

18  to 

144  to 

25  to 

8  to 

17  to 

28  to 


33 
25 

15 

26 

9 

23 
33 


400 
0  75 


to 
to 


4  50 
700 


34 
24 

6i 


9T 

102 


200    to   210 
225    to   280 


103 
96| 
40{to 
48 

294  to 
80   to 


40| 

30^ 
50 


34   to 
23 
64  to 


91   to 

10|to 


344,    334  to    » 

23|to    H 

74       7  to     C 


104 


94  to 

114  to 


200 
225 


to   315 
to  2S5 


700   to   900 

19  50 
.2450 

134 

12i 
91 


25    to 
18   to 

154 
17 
8   to 


80 
24 


650    to 


4. •SO 
700 


1064  to  110 

57    to  60 

46    to  454 

140    to  170 


1 064  to  1 10 

57    to  58 

47    to  48 

170    to  175 


14  00  to  15  00  1700 

17  00  to  18 00  1850 

1400  to  1450  1250  tolSOO 

925  900  to  959 


18874  to  18  50  '18  25 

104  to      10^1     11    to 

124  to      134!     13    to 
04  9J 


26    to 
10    to 


40 
30 


11* 
131 


26    to      37 
17    to      27 


82* 
42   to 
50 

29   to 
33    to 


m 

294 
52 


200 
2S 


to  211 
to  2S 


844 

4^ 
52 
31 
SO  to 


7  00   to  900    1000  to  UN 


1900 
2400 


27  to 

20  to 

14  to 

15 

10  to 


81 
26 

154" 


1750 

1960 

IS 

"} 
81 

25  to 
18  to 


164 

I    10 

124    I04to   131 


470 
650 

110 
66 

43 
150 

1200 
1800 

1400 
975 


to  500 
to  675 


to 
to 
to 


57 

44 

178 


to  13  00 
to  19  00 

to  14  SO 
to  1000 


1900 

11  t0  111 

21  to  « 

15  to  2( 


14  to    9 
28  to    8 

306  to  42i 
100  to  173 


4S5  to4« 


116 

86  it    i 

87ti«« 

1800  t»ti« 

2406  tt0« 

1806  toun 

986 


*  One-fourth  barrel,  49  Ibi. 
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$010 

9 

11 


July. 


August. 


September. 


$0  07    to  $0  00   $0  09    to  $0  09^  $010    to  $0  10| 


October. 


10   to      10^ 


900     6  50    to   7  50 


ei  to    loi 


6  50    to   7  50 


12  00 
14  00 

33 

22 

8 


log 

Hi 
300 


8  50    to  10  00    10  00 'to  12  00 


8   to 
12i 


10 


6  50   to   7  50 
850    to  1000 


$011   to  $012 


8   to 
16 


9 


650   to   750 
8  50   to  1200 


November. 


$011  to$012 
8  to     10 
18 


650   to  750 
850   to  1000 


December. 


$008  to$013i 
7  to       0 
22 


600  to  700 
lOOO  to  1300 


30 

20   to 
6^  to 


20J 
7 


8g  to        0} 


10|  to 
150    to 


Hi 

3  00 


215 
240 


2  00   to    215 
2  30    to    2  40 


29 

20    to 
G    to 


20* 

7' 


8ito        9i 

log  to      11 
100   to   2  50 


215   to   2  25 
2  40   to    2G5 


30   to      30^ 

21    to      2U 

5   to        5i 


81  to        gg 

lOi  to      10| 
150    to    225 


29  * 

20    to      20) 
5  to        5i 


7i  to        8J 

9g  to        9j 
150   to   255 


150   to 
170   to 


160 
180 


150 
170 


to 
to 


155 
175 


27  to      28 
20   to      204 
5   to        H 


Bx'.to     8H 

9Ato       9| 
100   to   210 


180  to   135 
VO   to   150 


23  to     28 
10' 
8   to       4 


8|to       H 

oito    loi 

200  to  875 


130  to  135 
135  to   140 


45 


•  60 

*  950 


70    to 

42Jto 

2G    to 
25    to 


73^, 
42J 

20  J 
50 


COitO 
42i  to 


69J 
424 


8  50    to  11  00 
17  50 


19 
15 

15 

12i 

oo 
34 


14 

8  to 

8  to 

15  to 

9  to 


10 
9 

17 
12 


2:j    to      25 
50    to*    60 
7  50    to    9  00 

17  50 

rjoo 

^    14 

74 
8 


63    to 

41 
41 

23    to 
50    to 


634 


9   to      10 


15  to 

10  to 

10  to 

7  to 


19 
14 

m 

9 


24 
65 
700    to   800 

18  r,o 

23  00 
14i 

8i 


59i 
434 
40    to 
27 
40    to 


41 
55 


52^  to 
304  to 
40 
22 
30   to 


Si3 
31 


700    to   800 

1750 
22  00 

13 

134 

8 


40 
700   to   800 

17  50 
2200 

124 

134 
8 


17    to 
10   to 

114  to 
114 


20 
12 

12 


18  to 

14  to 

12  to 
14 


22 
16 

13 


28  to 
20   to 

13J 
21 


30 
23 


92  to     53| 
31 
41 
23 

85  to     40 
750  to   885 

1750 
2175 

124 

13 

29  to     82 

26  to   ae 


22 


12    to 
25    to 


22 
32 


12    to 
25    to 


oo 
32 


>  450 

>  665 


42 
135 

0 
>^,0 


Nominal. 
600    to  050 

1 00  to  1  10 

59 

414  to  42 

150  to  IGO 

1100  to  10  00 
1600  to  17  00 

12  00  to  14  00 
950 


It, 


600  to  16  50 
11  to   114 
V)   13A 
to   9i 


19 


75    to   150 


Nominal. 

GOO  to   G2:. 

9)  to      93 
."»4 

40  to      41 

IGO  to   2  00 

l.'^.">0  to  15  00 

IGOO  to  17  00 


13  to      22 

27  to      31 

125  to    150 

35  to      50 


13   to 
27    to 


22 
31 


13   to 
27   to 


22 
31 


4  00    to   410 
GOO    to    GIO 


90 

;i5 

ICO 


to      67 
to      3G4 
to   215 


IGOO 

17  00    to  17  50 


1275    to  13 25  '1100    to  12 00 


re    I 


8  5J    to    8  75 


to 
.    to 


22 
17 


10  50 
lOi 
Uh 
7i  to 

20     to 
14     to 


9  00 


125   to   2  00 
35   to      50 


Nominal. 
575 

87 
56 
35 
100    to   2  05 

14  00    to  1500 
17  00 

12  50 
9  25 


18  00 

I      12    to 
!     15 
82        8 


23 
17 


IG     to 
13    to 


12J 


22 
18 


100   to   200 
35    to      50 


Nominal. 
5374  to  550 

87 
54 
35 
150   to   175 

1500    tol800 
18  00    to  19  00 

1100 
925 


17  50 

15  00  to  15  75 

12 

12 

14 

to 

15 

13  to   15 

8 

to 

«2 

7i  to   81 

13  to     23 

25  to     81 

125  to  225 

35  to    60 


Nominal. 
5374 to  550 

85 

46  to  47 

34  to  35 

145  to  185 

1600 
1800 

1150   to  1200 
900 

1200  to  12 50 

11* 

12  to      13 

74  to        74 


18    to 
12    to 


mnaX  epecolative  demaud  fortliia  grado  at  tills  date. 


33  '     20    to      33 
20  I     18    to      24 

tNew. 


22  to      31 
15  to      22 
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MABEET  PBIGES  OF  FASH 


Product. 


Kew  Orleakb— Continued. 

Cheese: 

"New  York  cream do 

Weetem  cream do. 

Eggs .....doz. 

Sugar: 

FuUyfair lb 

S<Tiotly  prime do. 

ClarifledT  (white) do. 

Cotton: 

Low  ordinary do. 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to   good 
middling lb; 

Middling  fair do. 

Tobacco: 

Lugs • lb. 

Common     to      medium 
leaf lb. 

GK>od  leaf do. 

Peanuts do. 

Bioe,  cleaned  t 

Common. ....-•■•■■•••do. 

Good do. 

Apples bbl. 

BAK  FRANCISCO. 

Flour: 

Superfine bbl. 

Extras do. 

Wheat: 

Na  1  white cental. 

No.  2 do. 

Barley do. 

Com: 

AVhite do. 

Yellow do. 

Oats — do. 

Potatoes bush. 

Hay: 

Wheat ton. 

Other  varieties .'. do . 

Beef: 

Mess. ....a..- bbl. 

Family do. 

Pork: 

Mess do. 

Breakfast   bacon,    East- 
cm lb. 

Hairs,  California do. 

Lard,  in  tierces do. 

Butter; 

Fancy do. 

Choice  roll do. 

Choese : 

New  York  factory do . 

California,  factory  ...  .do. 

Ectgs,  California doz 

Wool: 

Eastern  Oregon lb . 

San  Joaquin  and  iniddlt^ 

county lb. 

Apples box. 


January. 


$014|  to$015 
12i  to  18 
26    to     28 


7i  to       7i 


8il  to 

91  to 
10|  to 

Ci  to 


lOf 

io| 

9 


7)  to 
Nominal. 
9    to     10^ 

4i  to       4§ 
bi  to       5} 


400 
5  25 


to  4  50 
to  575 


177i  to  180 
170  to  178 
1 02i  to   1 17i 

165  to  170 

155  to  165 

150  to  175 

45  to  95 


13  00 
9U0 

1500 
17  00 


to  15  00 
to  15  00 


February. 


$0151 

12i  to$013 
31    to     33 


5|  to 

7k  to 

7i  to 
8Ato 


6* 
7i 
71 


m 


10    to    10 

1012  to  10 


II 


6i  to 


7J 
8 


6ft  to 
NominaL 
7    to     10 


4    to 
5ft  to 


^ 


325    to  425 
512ft  to   575 


150  to  155 

153  to  160 

150  to  185 

60  to  110 


1500 
14  00 


to  15  50  '1.'>*J5 
to  18  00    17  00 


2450    to2500 


24  50 


to  16  00 
to  16  00 


to  18  00 
to  25  00 


March. 


April. 


KH14  tofOlU 
12  to  12ft 
14    to      16 


n 


to 
to 


5* 
61 


8ft  to  9ft 

lOftto  10}| 

loiito  loH 

6ft  to  7ft 

7ft  to  9 
NominaL 

7    to  10 


1016 


May. 


17    to$019 

H 

6Sto  7 

7|  to  8 

8H  to  lOA 

101  to  11^ 

llAto  UA 


$016ftto$317| 


•I 


4    to 
5|  to 


H 


400 
525 


to  460 
to  575 


160  to  167ft 

158  to  161 

90  to  130 

145  to  150 

160  to  165 

110  to  145 

75  to     90 


1100 
800 

1500 
1700 


to  13  50 
to  13  00 

to  1550 
to  1850 


6ft  to 

7|  to 
NominaL 


7ft 
0 


14    to    16 

6ft  to      6} 

8ft  to     8i 

9ft  to    10{ 

lift  to  IIH 
12Ato  12A 


S 


to        4ft 
to        5| 


420 
525 


to  450 
to  565 


1571  to  160 


85  to  180 

145  to  150 

160  to  165 

185  to  180 

40  to  160 


1100 
800 

1550 
1800 


to  13  00 
to  12  50 


to  18  SO 


8  to     9 

9  to    » 
11   to    12 


4ft  to     41 
5ft  to     51 


400  to  45» 

500   to  5S 


•| 


2450    to2500  ;2450    to2500 


15ft 

15 

15 

35 

30 

17 
15 
35 


to 
to 


10 
16 


to      32ft 


to 
to 
to 


18 
18 
40 


20    to      22 
10    to      19 


32ft 
30 

n 

17 
25 


to      31 


to 
to 
to 


18 
18 
30 


20    to      22 
16    to      19 


154 

14 

15 

35 


17 
16 


to      16 
to      15 


32ft 

to      18 
to      16ft 
25 


20    to      22 
16    to      19 


15ft  to  16 

14  to  16 
15 

24  to  25 

21  to  23 

17  to  18 

16  to  18 

21  to  23 


75   to    T7i 

145  to  IN 

160  to  16S 

185  to  Itt 

100  to  IM 

1100   toUM 
600   toUM 

1560  ! 

1800   tolSSIj 

I 

2450   toSSM; 

15ft  to    k' 

14  to    M 

15  > 


23 
21    to 

20 


I 


ao  to 

16    to 


22 
19 


19  to    Si 


12   to    If 
i  100   to  3« 


REPORT   OP  THE   STATISTICIAN. 


545 


>DU0T8  FOR  1884— Continued. 


June. 


15    to$015i|$013 
9 
15    to     16       12    to|018 


5i  to 

a  to 
to 

7i  to 

9i  to 

LI    to 
Lli  to 

8    to 


H 
8 

101 

111 
12 


75    to  350 
as   to  475 


77|to  125 

to  160 
to  167^ 
to  170 
„    to  200 

tol250 
^    tol200 

10    tol500 
»    to  1850 

to2500 

144  to      15i 

13    to      13i 


to     22 


July. 


Angost. 


$012 
7 
10    to|012 


4i 
4| 

H 

9    to 

lOi  to 
lli 


10 

11 


8    to       9 


9   to 
11   to 

10 
12 

9    to 
11    to 

10 
12 

4|to 
5|  to 

5 

•  •  •  • 

4^  to 
5j  to 

41 
5i 

1  •  •  •  • 

$012}  to$013 
9 
14    to      18 


6i 

t\ 

74 

8i  to 

H 

log  to 
11 A 

im 

8  to 

9  to 
11  to 

9  to 


10 
12 
12 


400    to  450 
500    to  525 

1 42|  to   1 45 


75    to   100 
NominaL 


to     22 

to     20 

H   to     18 
II   to  300 


14  00    to  1500 
1800    to  18  50 

2450    to2500 

14  to  15 
154  to  16 
12    to      13 


34 
21    to 


23i 


20  to  21 

9  to  11 

22  to  24 

16  to  20 

14  to  18 

50  to  100 


44  to 
54  to 


41 

3  25    to  375 


Septomber. 


44  to 
5 


41 


$0124  to$018 
124'  to  13 
10    to     24 

4J 

64 


300 
450 


to  350 
to  530 


1424  to  145 


155 

155 

120 

40 

IGOO 
1000 


to  1624 

to  165 

to  130 

to  80 

to  16  50 
to  14  00 


2440    to2500 


13* 
154 

114 

24 
21 

17 
10 
274 


to  15 

to  16 

to  12 

to  25 

to  23 

to  18 

to  124 

to  28 


16    to     20 


14 
40 


to      18 
to   100 


71 

B^S  to  10 

104  to  lOi 
11 

8  to  0 

9  to  10 
11    to  12 

5    to  9 

4    to  4i 

54  to  5t 

100    to  300 


400 
500 


to  4  50 
to  525 


125 

1224  to 
io   to 


125 
90 


155  to   160 

155  to   160 

120  to  135 

40  to      75 


1600 
1000 


tol700 
tol700 


14  to  15 
14  to  17 
114  to     13 

324 
274  to     80 


17  to 
10  no 
25    to 


18 
13 
34 


16    to     20 

14    to     18 
40    to  100 


October. 


$013 
15 
20    to$025 


7 
8i  to 

8  to 

9  to 
11    to 

5    to 

4i  to 
54  to 


Oil 
10 

9 

10 

12 

0 

44 


150    to  460 


250 
4  75 

122    to  13U 


824  to     1  024 
146    to  152| 


1124  to  145 
80    to      90 

1500    tolGOO 


15    to      154 
164  to      17 
12    to      13 


86    to 

164  to 
10  to 
86    to 


40 
874 

17 


16   to     18 


7    to 
25   to 


10 
76 


NoTomber. 


I>eo«iiib«r. 


7A 

8  to 

9  to 
11    to 

4    to 


9il 


10 

12 

8 


$014« 
16 
27  to$030 

dfto    lit 


4    to       4|| 
54  to       51 

100    to  325 


250 
475 


125 


1124  to  150 

125 
125 

110  to  150 

70  to     85 

1200  tolOOO 

1000  to  1600 


U    to  144 

164  to  17 

104  to  12 

874  to  40 

35    to  874 

164  to  17 

10    to  18 

85    to  42| 

16   to  18 

7    to  0 

40    to  126 


7A 

8Ato     9^ 

8  to       9 


0  to 

U    to 

4   to 


10 

13 

8 


4  to       44 
5|  to       51 

nl  to  400 


226  to  250 
450 


123 


90 

125 
125 
1124 
90  to  100 

1400  tol600 
9  00  to  14  00 


14   to  14| 

16    to  17 

11  to  13 

88  to  '42 

86  to  88 

16 

12  to  14 
86  to  40 

14  to  18 

7  to  9 

60   to  125 


35  A— '84 
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LIVE^TOi 


JiDDiTy.         FabnuTT- 


imun  H>  cboieu  bFervn, 


Grau-r;^ 

;::.t: 

.obdUI 

"IS-ir'v. 

DJOO  stooto 
E7J  4  0I>U> 
025     OBOlo 


CiinicetieeTet,.. 


I  good    j^hipptn^ 
jutobera' 


Fair  i 

Goodl. 

eradsa  (prosa) . . 

gittd«  (EHJBa).. 

Ldfun  (groes) .  _ 

Snioo  (ffTOM) 

Cattle: 


.oato223(»muata!2SC 


SaSto     TOO     TOO 


STStD     040 
4T5to     SSO 


4M)to     aoa    AKIe 

1800 to   290«1  IRMU 
2&OOta]O0  0«i^Oau 


l!500ta-22SCI012SOttaa 


3000to   8000 


GOO  to    eu 


3TSto     ESS 


2SDtO      000 


TOO  to 

T87i 

1171  tg 

««..« 

Of» 

■•jwa""; 

S?! 

t^Ks; 

31^    IH 


sooio    000   ; 


isMto  wot  : 
iTsto    eoo 
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IKDTS. 


me. 


to  $900 

bo  8000 

to  675 

to  ti75 


to 
to 


4  85 
610 
6  40 
510 


to 
to 
to 
to 
to 
to 


6  00 

2500 

80  00 

10  00 

350 

650 


July. 


$675  to  $8  00 

2500  to  75  00 

2  25  to  6  50 

6  00  to  6  50 


275  to  450 


August. 


5 15  to 
4  25  to 


5  70 
5  0(1 


$2  00  to 

4  60  to 

5  UO  to 
4  85  to 


September. 


$3  20 
5  05 
5  75! , 
5  551 


$2  50  to  $3  30 


4  00  to  5  50 
18  00  to  25  00 
25  00  to  100  00 
6  00  to  10  00 
1  50  to  3  50 
4  00  to  6  50 


3  50  to 

18  00  to 
20  00  to 

4  00  to 
150  to 
4  00  to 


585  to  625 


4  50i 
25  00, 
60  00 

8  00! 

3  50' 

fl5u' 


to  8500  60  00  to  85  00 

U)  125  00  80  00  to  125  00 

to  200  00  175  00  to  200  00  175  00  to  200  00 

to  225  00 125  00  to  225  00  125  00  to  225  00 


60  00  to  85  00 
80  00  to  125  00 


to  0  50 

to  80  00 

to  675 

to  675 


to     725 
to     6  60 


7  25  to 
30  00  to 


7  50 
80  00 


to     575 


to     5  50 
to     550 


to  6  50 

'A>  6  00 

X>  615 

to  550 

to  585 

io  525 

»  5  65 


675 
680 
•80 


5  75  to     6  00 


6  00  to 

30  00  to 

2  75  to 

5  75  to 


7  50 
75  00 

5oo; 

6  00 


600  to      675;     680  to    687^ 


5  75  to 
5  00  to 
4  50  to 
4  00  to 
3  00  to 


6  00 
5  50 
5  00 
725 
4  25 


64(»  to 
6  25  to 
6  00  to 


6  00 
6  50 
6  25 


2  75  to     4  50 
530  to     580     540  to      600 


6  25  to     6  50 
5  50  to      6  00 


7  00  to  9  00 

30  00  to  75  00 

2  50  to  4  75 
6  50 


7  05 
0  40  to 
6  00  to 
6  00  to 


October. 


$2  50  to  $3  25 
3 10  to     4  10 


4  50  to     5  45 


NoTember. 


December. 


6  50 
6  50i 

615: 


2  75  to 
5  75  to 


4  00 
6  75 


NomiuaL 
6  50  to 
5  75  to 
4  50  to 
450  to 
225  to 
4  70  to 


685 
6  25 
525 
750 
440 
590 


6 00  to  625  575  to   6  50  5 50  to  625 


5  25  to   5  75  SOOto  550 


5  25  to  5  75;  4  75  to   5  25  4  50  to  5  00 


4 50  to  525 
425  to  4  65 


4  00  to  5  001  3  50  to  4  50  325  to  4  25  2  75  to  4  00 


5  00  to   5  50  4  50  to   5  00'  4  00  to   4  75 

3  00  to   4  75  a  00  to   4  75J  2  25  to   4  25 

4  00  to   130  4  50  to   5  80  5  50  to   6  60 


6  Goto  CT.".;  Cj:){()  0  60 

0  35  to  O.'M   r.ooto  6  20 

540  to  0  15   5  00  to  5  75 

Oto  45  OU  23  00  to  45  00 


875  to  4  50  3  25  to  3  75 
806tO  350:  265  to  300 


6  30  to  6  65 

5  50  to  6  25 

4  00  to  5  40 

23  00  to  45  00 


3  25  to     3  75 
250to     300 


3  75  to     450 
2  25  to     4  25 

4  75  to     550 


650  to  665 

5  75  to  6  40 

435to  550 

28 00  to  4500 


325  to     365 
265to     300 


$290   to$350 

2  60    to    865 

.   4  75   to    5  00 

4  40    to    4  70 

212ito  230 

$300  to  $350 
275  to    375 
480  to    515 
430  to'   460 
216to    225 

400to     450 
18 00  to   2500 
2000 to   7500 
400to     800 
150to     800 
SOOto     60O 

450to    500 
I500to  2300 
2000to  7500 
400to    800 
150to    800 
400to    650 

600d.to  8500 

800r«ol2600 

175  00  to  200  00 

125  00  to  225  00 

6000to  8500 

80  OO  to  125  00 

175  00  to  200  00 

12500  to225  00 

10  00  to   1025 

35  00  to   60  00 

450to     575 

660  to 
6 10  to 
525  to 
450  to 
4  50  to 
200  to 
425  to 

675 
650 
585 
500 
725 
450 
500 

660  to 
600  to 
550  to 
425  ty> 
450  to 
200  to 
410  to 

6  75 
640 
575 
500 
760 
875 

435 

• 

550  to 

600 

575  to 

600 

450  to 

525 

475  to 

550 

400  to 

460 

425  to 

476 

275  to 

875 

275  to 

400 

3  75  to 
2  25  to 
350  to 

440 
425 
500 

875  to 
225  to 
840  to 

460 
475 
450 

600  to 
500  to 
435  to 

650 
585 
476 

525  to 
525  to 
440  to 

675 
615 
500 

28  00  to 

4500 

2800 to  4600 

325  to 

385 

815  to 

835 

275  to 

815 

226  to 

800 
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LIVE-STOCK 


Product. 


Saimt  LouiB— Continaed. 


Swine,  common    to    j^ood 
packing. ..••• cental, 

Horses: 

Stroeters head. 

Draft do., 

Saddlers do.. 

Hnles: 

14  to  Ui  hands do.. 

15  to  15|  hands do.. 

15i  to  16  hands do.. 


NEW  roBK. 

Cattle: 

Best  beeves cental. 

Common  to  good do. . 

Milch  cows head.. 

Veal  calves cental. 

Sheep do.. 

Swine do.. 

BALTIMORE. 

Cattle: 

Best  beeves .......  cental . 

First  quality 

Medium 

Bwine(net) cental. 

Sheep  (gross) do.. 


Jannary. 


February. 


March. 
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40)            00  to  14000 

120  00  to  140  00 
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FREIGHT  RATES  OF  18S4. 

In  nccordauce  witli  the  requirement  of  CoDgresa,  the  changes  of  rat^s 
of  freight  upon  agricultural  pixxlucts  have  been  published  in  encii 
inoiithly  report  of  this  Bureau  throughout  the  year.  Sot  ooly  tlie 
through  rates  from  important  points  of  ehipmeiit  in  the  Xorth,  East, 
South,  and  West  to  large  market  eenters  have  been  aceurately  shown, 
bnt  a  large  array  of  local  rate»  Tiy  rail  and  ^ater  from  minor  poiats  to 
local  markets. 

There  have  also  been  pablished  in  cncli  monthly  report  the  rates  oper- 
ative upon  the  first  day  of  each  month,  showing  the  cost  of  transportiDg 
to  foreign  countries  onr  most  important  products  of  agricalture.  Thew 
rates  have  fluctuated  greatly  during  the  past  year,  caused  by  the  sup- 
ply and  demaud  or  the  requirement  of  ship  or  shipper.  The  following 
tables,  A,  B,  C,  D,  E,  F,  a»d  G,  show  the  rates  as  reported  by  the  sev- 
eral companiea  operative  npou  the  flrnt  day  of  each  month  for  tbeyeu 
18S4: 

LAKE  RATES. 
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1884— THE  OEOPS  OF  THE  TEAR 

The  year  lias  been  one  of  arerage  fruitfulness.  In  freedom  from  ad- 
verse meteorological  influences  of  winter  and  early  spring,  so  injnrions 
to  winter  crops,  it  may  be  placed  among  the  best  in  its  results  upon 
grains  and  forage  grasses.  Final  reports  of  condition  of  wheat  since 
1870  have  not  averaged  higher  except  in  1877  and  1882,  though  it  was 
the  same  in  1874,  and  less  by  only  one  point  in  1879,  when  the  census 
average  was  thirteen  bushels  per  acre.  The  season  was  less  favorable 
for  com,  though  the  best  since  1879.  The  average  of  condition  in  Octo- 
ber was  93,  the  highest  of  five  successive  years,  following  a  series  of 
five  years  all  above  an  average,  ranging  from  96  to  101.  The  result  is 
almost  exactly  an  average  of  the  last  ten  or  fifteen  years,  very  nearly 
twenty-six  bushels  per  acre. 

The  temperature  of  the  season  has  made  a  somewhat  eccentric  rec- 
ord. In  April  the  average  of  temperature  of  the  whole  country  was 
lower  than  usual,  except  in  the  Pacific  coast  region  and  on  the  north- 
em  plateau.  In  May  it  was  slightly  hl^^her  on  the  Atlantic  coast,  and 
a  trifle  lower  than  usual  in  the  interior  basin  from  Lakes  to  Gulf. 
It  was  still  below  an  average  in  June  in  the  Middle  and  Southern 
States,  and  up  to  or  above  the  average  in  New  England  and  the  Cen- 
tral West.  The  average  was  not  attained  in  July  on  the  Atlantic 
coast,  or  by  three  or  four  degrees  in  the  West,  but  was  sliglitly  ex- 
ceeded in  the  Gulf  States.  August  made  some  improvement  in  the 
great  corn-growing  section,  while  remaining  somewhat  below  an  aver- 
age, the  cotton  States  coming  up  nearly  to  an  average,  with  such  ab- 
sence of  rainfall  or  irregularity  in  its  distribution  as  to  seriously  affect  ^ 
the  condition  of  corn  and  cotton  and  all  late  maturing  crops.  Septem- 
ber made  happy  amends,  with  a  temperature  somewhat  extraordinary 
over  all  crop  areas  except  those  of  the  Pacific  coast.  It  was  over  twelve 
degrees  above  the  average  in  the  Eastern  Gulf  States,  proving  any- 
thing but  a  boon  to  that  region.  It  was  three  or  four  degrees  above  an 
average  in  the  West,  and  six  degrees  in  the  Middle  States.  In  the 
more  northern  latitudes  it  proved  an  immense  advantage  in  ripening 
the  com,  saving  it  from  another  year's  yield  below  an  average.  The 
uneflual  distribution  of  rainfall  was  a  serious  disadvantage  in  many  ( 
districts.  Drought  was  much  more  serious  in  the  Ohio  Yalley  than  in 
the  Missouri  region,  and  Kansas  and  Nebraska  have  gained  new  lau- 
rels for  abundance  and  reliability  in  crop  production. 

As  has  been  hinted  above,  there  was  a  deficiency  of  heat  for  eariy 
maturity  of  maize  in  the  belt  of  principal  production,  and  for  the  de- 
velopment of  other  summer  crops,  and  in  some  districts  an  excess  of 
moisture  in  tlie  i)lanting  season.  The  study  of  the  influence  of  tem- 
perature and  rainfall  on  production  is  important  in  explanation  of  the 
causes  producing  obvious  results,  and  the  following  tables,  compiled 
fipom  Signal  Service  records,  are  presented  for  the  purpose  of  fiEtcilitat- 
iog  such  investigation. 
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B  more  importaut  atrricnltural  districts  of  the  Soatti  and  West  are 
S  or  below  au  average,  as  follows,  in  temperature  and  rainfall: 
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COKF. 

e  season  for  planting  and  early  growth  was  generally  favorable, 
)t  that  some  areas  bad  too  mncti  rain.  lu  July  the  stand  appeared 
bally  healthy  in  color,  and  was  growing  rapidly.  High  condition 
reiwrted,  the  average  being  96.    This  was  higher  than  in  any  year 

1874,  with  two  exceptions,  1879  and  18S0.  The  same  average  was 
tained  in  August,  and  high  hopes  began  to  be  entertained  for  the 
est.  Improvement  was  reported  in  Iowa,  Missoori,  Kansas,  Ne- 
£a,  and  Goorgia,  and  a  slight  decline  iuOhio,  Indiana,  Illinois,  and 
me  of  the  Southern  States,  from  the  prevalence  ofdronght,  in  which 
)hio  Valley  and  Texas  suffered  most  noticeably.  The  average  of 
ition  in  September  was  9i,  a  figure  which  assured  a  medium  crop, 
Id  severe  frosts  in  September  be  averted.    In  October  a  well  ripen»l 

of  medium  rate  of  yield,  was  reported.    The  high  temperature  of 
ember  had  saved  it  from  disaster  in  the  higher  latitudes, 
e  result  is  a  crop,  according  to  our  full  estimates,  of  1,795  mjllloDS 
ishels,  the  largest  ever  grown  in  quantity,  though  by  no  means  the 
et  in  rate  of  yield.     It  reaches  an  average  yield  of  26.6  trasbels  per 

which  has  not  been  exceeded  siuce  1880.  The  farm  value  of  tiiis 
ia  $640,135,859 — 35.8  cent"!  per  bushel,  against  42  cents  for  the  crop 
83.  It  is,  therefore,  valued  less,  by  eighteen  millionsof  dollars,  than 
irevious  crop.  Tlic  acreage  is  estimated  at  69,682,780  acres.  The 
istes  by  States,  are : 
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WHEAT. 

Tho  area  of  the  preiiona  crop  waa  greatly  rednced  by  winter-killiDtt 
and  fiubstitiittoti  of  other  crops.  Tlie  present  breadtli  is  therefore  greatff 
by  nearly  3,000,000  acres.  The  area  harvested  is  estimated  at  39,175^ 
aeres,  whicli  exceeds  that  in  wheat  in  any  previoua  year,  in  t^ 
country,  as  well  as  any  other  in  the  world.  The  report  in  April  shoirei 
that  in  SlicUigan,  Kew  York,  and  Connecticat  wheat  was  still  protected 
by  a  covering  pf  hhow.  Little  mention  of  killing  by  winter  aUeiu- 
tions  of  temperature  was  made  by  correspondents.  The  fine  appeannce 
of  drilled  ^ain  was  generally  attested.  The  early-sown  areas  wew 
superior  to  late  sown  in  the  Middle  States.  Seeding  in  Matyland  wu 
generally  late,  and  only  the  early  sown  had  a  good  growth  and  soffldent 
root  development.  The  average  date  of  sowing  in  Virginia  was  a  few 
days  later  ttinn  usual,  yet  a  fair  growth  was  made  m  the  sutanmi 
especially  in  the  grain  districts  of  tie  Shenandoah  "Valley  and  amiHi^ 
the  best  farms  of  other  sections.  A  fair  start,  producing  plants  a 
nieiiiiim  vigor  and  i>romiRC,  was  made  in  the  Garolinas  and  Georgia, 
and  similar  conditions  prxiluced  average  growth  in  Alabama  and  Mi^ 
sissippi.  ill  Tenne.'^aee  a  vigorous  root  growth  was  obtained  in  antnmii, 
and  tillering  commenced  before  winter  set  in,  in  the  earliest  and  moBl 
advanced  Itelds.  The  late  seeding  was  not  so  successful.  The  soil  wm 
toodrj'Ut  Kt'cding  time  at  many  points  in  Texas.  In  some  <»se8tlM 
late  sowings  had  the  most  favorable  (M^nditions,  avoiding  the  dronRlit 
that  sappeil  the  vitality  of  some  early  growths,  causing  either  tlieit 
entire  destruction  or  great  injury.  The  fields  first  seeded  in  Wert 
Virginia  were  the  nio.st  {iromising.  The  later  breadths  were  alovin 
starting,  from  drought  and  iueiufUcient  soil  preparutioDj  and  not  veil 
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led  against  tlie  vicissitudes  of  winter.  There  was  much  mention 
y  weather  and  slow  growth  in  Kentucky,  yet  the  development  was 
satisfactory  on  tho  best  wheat  soils.  Drought  had  an  adverse  in 
ce  in  the  drier  soils  of  Ohio,  retarding  development,  so  that  the 
B  were  generally  small,  yet  with  an  a])pearauce  of  health.  There 
great  diversity  of  appearance  on  different  soils.  The  lands  Im- 
»d  by  systematic  drainage  were  uniformly  ])romising  of  good  re- 
.  The  autumn  was  dry  in  Michigan,  and  the  plants  small  when 
ir  set  in.  The  Indiana  reports  were  not  generally  favorable  as  to 
•sown  wheat.  The  medium  seeding  more  frequently  gave  better 
ts.  The  weather  was  too  dry  for  an  early  start.  Similar  conditions 
liled  in  Illinois.  ^luch  of  the  crop  had  made  but  little  growth 
I  winter  set  in,  and  winter-killing  of  late  wheat  was  feared.  The 
ng  was  unusually  late.  In  Missouri  the  early  growth  was  delayed 
rought,  but  the  later  conditions  were  more  favorable,  and  a  fair 
th  was  reported. 
e  early  sown  is  not  always  the  most  vigorous-    Conditions  were 

favorable  for  vigorous  growth  in  Kansas.  Eains  were  ample,  and 
round  was  prepared  better  than  in  former  years.  On  the  Pacific 
.  the  seeding  was  delayed  by  dry  weather,  but  an  increased  area 
fine  gi'owth  was  ultimately  secured  by  seasonable  and  abundant 
• 

May,  condition  was  still  reported  high.  In  the  more  northern  of 
Atlantic  coast  States  rain  in  excess,  with  low  temperature,  re- 
d  growth,  bo  that  the  plant  was  buiall,  though  healthy.  In  cold 
it  soils  of  Pennsylvania  and  New  Jersey  growth  was  slow,  while 
lellow  soils  showed  a  stand  rich  in  promise.  The  reports  from 
land  indicated  high  condition,  except  on  cold  clay  soils.  The  crop 
dready  heading  in  xs^orth  Carolina,  and  promising  ripeness  for  har- 
by  the  10th  of  May.  Prospects  were  generally  favorable  throwgh- 
he  South,  especially  in  Texas  and  Tennessee.  Kentucky  fields 
in  superior  condition.  North  of  the  Ohio,  condition  was  less  fa- 
)le.  In  Ohio,  Indiana,  and  Michigan  condition  stood  15  per  cent. 
7  the  standard.  There  hiid  been  some  winter  injury  in  Illinois, 
ow  lands  hud  been  flooded  in  the  spring.  The  May  reports  from 
'acitic  coast  were  very  favorable. 

B  condition  of  spring  wheat  in  June  was  very  high,  averaging  101. 
er  wheat  at  the  same  time  was  reported  at  93.  The  cool,  moist 
ber  had  been  generally  favorable  to  healthy  growth  and  to  tiller- 

Eust  began  to  be  observed  in  Virginia,  Kentucky,  and  Indiana, 
o  some  extent  elsewhere.  The  early  sown,  as  a  rule,  was  most 
tsing,  and  the  drilled  areas  were  decidedly  superior  to  those  sown 
least.  In  this  month  the  harvest  was  completed  in  the  northern 
)f  the  Southern  States. 

July  the  condition  of  spring  wheat  was  returned  at  100,  and  ol 
ir  wheat  at  04. 
3  result  of  the  harvest  as  estimated  for  final  record  is  by  States  as 
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States  and   Tenitories. 
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The  croi)  of  oats  of  this  year,  like  that  of  corn,  is  the  largest  a^i 
gate  ever  gronii  in  this  coantry.  The  area  is  larger  by  a  million  an 
The  estimated  prodnct  is  583,628,000,  a^^ainst  571,302,400  in  18S3.  1 
yield  per  aero,  aa  estimated,  is  27.4  bushels ;  in  1833, 28.1  bushels.  1 
average  of  condition  was  not  qnite  so  high  as  in  1S83.  The  price  ] 
bnsbel  is  27.7  cents,  a  reduction  of  5.3  events  from  the  price  of  the  [ 
vious  crop,  and  the  lowest  price  ever  reported,  except  the  aveiagt 
24.6  cents  in  1878,  when  the  yield  wiis  given  at  31.4  bnshels  per  ai 
and  the  aggregate  the  largest  ever  nuulc  up  to  that  date,  llie  pi 
was  then  irifiuenced  by  the  downwanl  tendency  of  com  dnring  a  se 
of  good  com  years.    The  estimates  by  States  are  as  follows: 
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COTTON. 

'ollowing  is  tlie  telegraphic  eyiiopsia  of  the  December  report: 

December  report  of  the  Department  of  Agricaltnre  indicates  a 

yield  than  the  returns  of  condition  in  October.    The  October 

}  was  74,  against  68  hi  1883, 88  in  the  great  harvest  of  1882,  and 

le  disaetrons  seasoD  of  1881,    The  retoms  of  condition  in  Ooto- 

1  of  prodact  in  December  have  been  annsoally  divergent  this 

The  first  indicated  a  larger  crop  than  last  year ;  the  latter  a 

t  slightly  less,  or  about  98  per  cent.    The  comparative  decline  is 

itates  west  of  Alabama.    The  comparison  with  last  year  is  as 

:  North  Carolina,  100 ;  South  Carolina,  107 ;  Georgia,  101 }  Flor- 

:  Alabama,  105 ;  Mississippi,  94 ;  Looisiana,  98 ;  Texas,  89 ; 

99;  Tennessee,  101. 

ytug  these  percentages  to  our  flgnres  for  the  crop  of  1883,  they 

e  a  prodact  of  398,000  bales  in  North  Carolina,  502,000  in  South 

760,000  in  Georgia,  60,000  in  Florida,  661,000  in  Alabama, 

'  la  Mississippi,  480,000  in  Lonisiana,  995,000  in  Texas,  513,000 

d  314,000  in  Tennessee.    The  remaining  territory  will 

«c      -out  50,000  bales.    This  makes  an  aggregate  of  5,580,000 

e  provisional  and  may  be  slightly  modified  by  fotore 

_  ••»  puHsibte  that  the  general  disappointment  at  the  ontooma 

id  top  crop  hiivQ  made  the  Decemtwr  retoms  nnnau. 
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ally  conservative,  but  it  is  certain  that  the  rate  of  yield  will  be  muck 
below  the  avei'age. 

It  is  the  experience  of  the  Department  that  returns  of  final  product 
are  much  too  low,  not  by  a  uinfbrm  percentage,  for  the  local  estimates 
are  more  depressed  in  a  year  of  i>artial  failure  than  in  one  of  good  yield. 
Tlie  inevita.ble  tendency  of  declining  production  is  to  depress  the  spiiite 
a«d  bias  the  judgment  of  the  reporter.  The  jieculiar  features  of  the 
prtisent  crop  history  cause  a  wide  discrepancy  between  condition  id  Sep- 
tember and  October,  and  comparative  product  reported  later.  In  al- 
lowing for  this  depression,  in  such  a  year  as  this^  there  is  a  possibility 
that  figures  may  remain  too  low.  The  October  returns  of  condition, 
notwithstanding  the  difference  in  subsequent  dates  of  killing  frost,  hare 
in  former  years  pointed  quite  closely  to  tlie  ultimate  result  In  tlie 
census  year  the  October  average  was  81,  and  the  crop  5,755,359  bales. 

The  average  of  condition  in  October,  and  the  commercial  moyemoit 
for  four  crops  since  1879,  bear  relation  as  follows : 

— ^^—  «■  p  ■■       I  ■-  ■■  I.  "■  .^,^^.,„„„^^^^^^^^^,^^^^^^^^^^^^^^^ 

Tears. 


1880 84  CMtTN 

1881 - «  ^«HNI 

1882.^ „ 88  ^9l$iT^ 

1883 ^ ^^.  88  B^ni»» 


The  October  average  of  1884  was  74,  but  the  fiulnre  of  snbBeqnat 
fruitage  was  very  marked,  making  it  evident  that  these  October  ijufea- 
tions  would  not  this  year  point  so  nearly  to  the  ultimate  product  It 
Avould  still  seem  possible,  however,  that  the  crop  may  equal  that  of  last 
year,  though  the  December  i^bturns  db  not  warrant  such  a  condasion, 
and  they  are  given  above,  with  such  corrections  only  as  former  experi- 
ence has  shown  to  be  necessary.  While  it  is  absurd  to  report  local 
estimates,  or  census  returns,  even,  without  revision  and  correction,  it  lias 
been  the  practice  of  this  Bureau  to  give  from  month  to  month  a  udf  in- 
terpretation of  the  returns,  and  not  an  individual  estimate  based  on  tbem. 
The  interested  public  can  thus  read  the  history  of  the  crop  developmoit 
and  disasters,  and  reach  a  conclusion  in  accord  with  it ;  and  it  is  verjr 
certain  that  individual  conclusions  will  ever  be  modified  by  personal  in- 
terest whatever  the  official  figures.  The  quality  of  cotton  is  unusually 
good.  There  was  little  damage  from  rain,  and  a  small  proportion  A 
stained  fil)er.  Some  correspondents  declared  that  there  was  no  stained 
cotton.  Similar  reports  came  from  Georgia  and  Alabama,  and  substan- 
tially from  those  farther  west. 

The  falling  oil'  of  the  top  crop — the  blighting  of  the  later  bolls,  and 
their  failure  to  mature — is  almost  unprecedented,  according  to  the  V9- 
turns  of  correspondents. 


FAR.AI  PRICES  OP  THE  CROP  OP  1884. 

The  records  of  tlie  pnces  of  farm  products  are  made  in  December. 
They  are  the  basis  of  value  of  the  crops  of  the  year.  The  tendency  ta 
lower  rates  is  observed  ever^^where  as  to  most  crops,  not  only  nwn 
abundaniM^  of  production,  but  in  sympathy  with  the  general  dep 

in  values  of  all  eominodities. 


EEPOET    OF   THE   STATISTICIAN.  663 

COEN. 

The  average  price  of  com  is  30^  cents,  which  is  one  cent  lower  than 
the  average  for  1879,  where  the  supply  in  proportion  to  population  was 
quite  as  large.  It  has  been  lower  but  twice  in  ten  years,  in  1877  and 
1878,  after  two  previous  years  of  abundance.  It  is  highest  in  Florida, 
BO  cents  per  bushel,  and  the  lowest  price  is  18  cents  in  Nebraska ;  Kan- 
sas. 22;  Iowa,  23;  Missouri,  26:  Illinois,  31:  Minnesota,  33;  Indiana 
and  Wisconsin,  34;  Michigan,  40;  Ohio,  41;  Kentucky,  43.  It  is  52  in 
Pennsylvania,  64  in  IS^ew  Jersey,  and  60  in  New  York.  The  range  of 
values  in  the  South  Atlantic  States  is  from  43  in  Delaware  to  68  in  South 
Carolina,  and  80  in  Florida,  increasing  in  the  order  of  movement,  except 
tiiat  Georgia  reports  70  cents.  In  the  more  western  States,  it  is  45 
in  Tennessee,  54  in  Arkansas,  61  in  Alabama,  62  in  Mississippi  and 
Texas,  and  67  in  Louisiana. 

The  differences  in  value  of  corn  in  counties  of  the  same  State  are 
very  wide,  owing  to  relative  abundance  or  scarcity,  transportation 
facilities,  or  other  causes.  Nebraska  returns  18  cents  per  bushel  as  the 
State  average  for  corn,  while  in  Otoe  County  the  value  is  23  cents,  and 
in  Boone  12  cents.  In  several  counties  in  Kansas  com  is  worth  but  15 
cents;  in  several  others  farther  west,  as  Ford  and  Kess,  40  cents,  where 
it  is  scarce  and  in  demand,  while  the  State  average  is  22. 

In  several  of  the  eastern  counties  of  Iowa  the  price  is  returned  at  30 
cents,  in  Des  Moines  35  cents ;  the  range  is  from  15  cents  in  Monona  to 
40  in  Delaware.  The  range  of  prices  in  Minnesota  is  from  20  to  50 
cents.  A  greater  difference  is  seen  in  Missouri,  between  12  cents  in 
Holt  County  and  50  in  Saint  Frangois,  though  20  and  25  are  more  fre- 
quent figures  for  other  counties. 

Farther  west  prices  are  higher,  with  similar  margins  of  local  differ- 
ence. Very  few  counties  in  Ohio  report  lower  than  30  cents,  and  a 
large  number  between  30  and  40,  while  50  is  given  as  the  average  for 
Adams,  Highland,  Holmes,  Hocking,  Harrison,  Jackson,  Elnox,  Mus- 
kingum, Noble,  and  Perry.*  In  Geauga,  Guernsey,  and  Belmont  the 
price  is  60,  and  in  Jefferson  6o  cents.  Among  the  highest  returns  from 
New  York  is  60  cents  for  Schenectady  and  Westchester,  the  lowest 
40  cents  irom  Niagara,  and  50  cents  Chautauqua,  Genesee,  Jefferson, 
and  Wyoming.  A  similar  range  is  observed  in  Pennsylvania,  Lebanon 
reporting  40  and  Lancaster  50  cents.  Higher  prices  prevail  in  New 
England,  from  65  cents  to  $1  (in  Aroostook)  in  Maine;  65  to  $1  in  New 
Hampshire;  62  to  75  in  Vermont ;  60  in  Franklin  to  85  in  Dukes,  Mas- 
sachusetts ;  69  in  Kent  to  $1  in  Newport,  Ehode  Island,  and  from  60  in 
New  Haven  to  75  in  New  London,  Connecticut. 

In  the  South  still  wider  differences  are  apparent.  The  range  is  from 
40  cents  to  80  in  Virginia,  and  the  same  in  North  Carolina.  In  Georgia 
from  50  cents  to  $1,  though  in  most  counties  from  60  to  80  cents.  It  is 
gratifying  to  observe  that  very  few  counties  in  any  of  the  cotton  States 
report  higher  than  75  cents. 

WHEAT. 
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wheat  in  New  England  exceeds  $1.     In  New  York  it  is  85  cents,  in 
Pennsylvania  86.    It  is  80  ceuts  in  Virginia,  and  83  in  Maryland. 

The  price  of  wheat  is  lower  than  it  has  ever  been  reported  by  this  De- 
partment. It  is  said  to  be  lower  in  Great  Britain  than  at  any  other 
period  of  the  present  century.  It  is  a  result  that  is  perfectly  naturaL 
and  that  has  been  predicted  repeatedly  in  these  reports.  A  series  of 
crop  failures  altogether  unprecedented  in  Europe,  stimulatiDg  prodnc- 
tion  all  over  the  world,  could  have  no  other  outcome.  These  low  prices, 
however,  will  soon  reduce  the  area  and  relieve  overi>roductiou. 

In  the  distant  wheat-fields  the  hardship  of  low  prices  is  most  severe. 
Clay  County,  in  Dakota,  returns  the  average  price  at  38  cents  per 
bushel;  Hamlin,  39;  McCook,  40;  Clark,  41;  Hand,  42;  Stutsman,  43; 
Grant,  44;  Lincoln,  45;  Hutchinson,  48;  Davison,  50.  The  average  of 
46  in  Dakota  is  not  the  lowest;  Kansas  reports  45,  the  range  being firom 
25  cents  in  Ellis  to  $1  in  Ford,  several  counties  reporting  between  30 
and  40  cents.  In  Buffalo  and  Furnas,  [Nebraska,  the  price  is  30  cents; 
in  Otoe,  60;  in  Pawnee,  65.  The  range  in  Iowa  is  from  37  to  75.  (Die 
lowest  average  in  New  York  is  70  cents;  the  highest,  $1.10.  In  some 
counties  of  Southern  States  wheat  is  valued  as  low  as  50  cents,  and  in 
others,  where  it  is  scarce,  at  $1  or  more.  In  the  wheat  belt  of  Texas 
the  price  is  50  to  60  cents,  rising  to  a  dollar,  and  in  some  cases  higher, 
in  the  cotton  counties. 

OATS. 

The  average  value  of  oats  is  28  cents,  against  33  cents  in  1883  and 
37.5  in  1882.  The  present  value  is  the  lowest  ever  reported  by  the 
Department.  The  lowest  State  average  is  19  cents,  in  Nebraska;  tiie 
highest  is  60,  in  Florida;  Iowa  and  Minnesota,  20  cents;  Kansas.  22; 
Illinois,  23 ;  Indiana,  27 ;  and  Ohio,  29.  The  range  is  firom  42  to  60  in 
the  South. 

POTATOES. 

The  average  farm  price  of  the  entire  crop  of  potatoes  is  40  cents  per 
bushel.  The  lowest  price  is  25  cents,  in  Michigan.  The  average  in  New 
York  is  39  cents ;  42  in  Ohio,  35  in  Indiana,  34  in  Illinois,  28  in  Iowa, 
29  in  ITebraska,  48  in  Kansas.  The  average  price  is  2  cents  lower  than 
last  year,  though  the.  crop  is  not  so  large. 

COTTON. 

The  plantation  price  of  cotton,  as  reported,  ranges  from  9  to  9J  cents 
per  pound.  It  is  9  cents  in  Teunessee,  Arkansas,  and  Texas,  9.1  cents 
in  Louisiana,  9.2  cents  in  Georgia,  9.3  cents  in  the  Garolinas  and  Yir- 
ginia. 

The  occurrence  of  two  crops  in  succession  scarcely  equal  to  the  re- 
quircmeuts  of  manufacture  has  caused  a  slight  increase  in  prices,  and 
may  produce  a  greater  advance  hereafter. 

COEN  AND  WHEAT  IN  FORMER  EECOBDS. 

"The  lowest  State  average  price  for  corn  in  returns  of  fifteen  years  was 
16  cents  in  Nebraska  and  Iowa  in  1878.  It  has  not  been  lower  than  at 
the  present  time,  in  any  other  year,  in  either  of  the  States.  The  average 
for  Missouri  in  1879  was  23  cents,  1  cent  more  than  the  present  value. 
In  1878  the  Kansas  average  was  19.  3  cents  lower  than  in  1884. 
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eat  is  lowest  this  year  iii  IiTebraska,  42  cents,  which  is  the  lowest 
ge  recorded  in  these  reports.    It  was  49  cents  in  1878.    In  the 
year  the  Iowa  average  was  50  cents ;  that  of  Kansas  59,  and  of 
uri  67.    These  are  the  next  lowest  figares  reported, 
•following  is  a  comparison  of  prices  for  fifteen  years  in  these  States : 


ears. 

Iowa. 

MissoorL 

Kansas. 

— i 

Corn. 

Wheat. 

Corn. 

Wheat. 

Com. 

Wheat 

Com. 

Wheat 

$0  34 
23 
18 
31 
43 
27 
25 
25 
16 
24 
26 
44 
38 
32 
23 

$0  78 
96 
85 
79 
65 
71 
90 
87 
50 
92 
82 
1  06 
70 
80 
55 

$0  44 
81 
32 
38 
74 
28 
28 
27 
26 
"25 
36 
65 
39 
35 
26 

$0  91 

1  16 

1  41 

1  13 

83 

95 

89 

1  00 

67 

1  01 

89 

1  19 

85 

88 

62 

$0  58 
29 
22 
31 
91 
23 
24 
21 
19 
27 
29 
58 
87 
26 
23 

$0  86 

1  13 

1  42 

1  00 

84 

87 

86 

82 

69 

89 

70 

1  05 

67 

78 

45 

10  86 
25 
18 
28 
28 
20 
27 
18 
16 
21 
26 
89 
33 

18 

$0  64 
90 

............ 

78 
75 

60 

64 

72 

83 

49 

84 

73 

97 

67 

70 

42 

CONCLUSIOI^. 

I  foregoing  material  is  a  small  part  of  the  statistical  matter  pre- 
in  the  Bureau  of  Statistics  of  the  Department  of  Agricoltare. 
batistical  reports  published  monthly  in  1884  comprised  MS  printed 
,  Statements  made  and  investigations  undertaken  for  other  De- 
ents  of  the  Government,  for  representatives  of  foreign  govem- 
y  members  of  Congress,  boards  of  agriculture,  boards  of  trade, 
•s  for  the  press,  and  others,  constitute  a  large  portion  of  its  work, 
ffort  tending  to  advance  the  public  good  and  enlarge  the  efficiency 
nan  labor,  if  legitimately  coming  within  its  official  sphere,  has  been 
xdly  and  conscientiously  made. 

J.  K  DODGB, 

8tatiitiei4m. 
I.  George  B.  Lobino, 

Commissioner. 
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CULTIVATION  OF  ALFALFA.* 

« 

In  a  country  so  widespread  and  diversified  as  the  United  States^  it  ia 
not  to  be  wondered  at  that  a  crop  jbhat  is  valued  in  some  localiheB  is 
unknown  in  others. 

But  it  is  somewhat  surprising  that,  in  many  of  the  Southern  States^ 
where  the  want  of  forage  is  ho  much  felt,  that  the  culture  of  a  plant  so 
admirably  adapted  for  tlieir  soil  and  climate  has  so  long  been  neglected. 
In  a  visit  to  Florida,  inFebruarj'jlSSS,  I  was  impressed,  as  every  North- 
em  man  must  be,  with  the  utter  dearth  of  forage  plants,  and,  as  a  eon* 
sequence,  the  hungry  and  meager  starved-looking  cattle.  To  myio- 
quiries  everywhere  the  same  reply  was  given,  that  no  good  grass  or 
clover  could  be  found  to  stand  the  heat  and  drought  of  their  long  soiD- 
mers.  Fortunately,  in  alluding  to  the  subject,  while  in  the  company  of 
Mr.  B.  Bronson,  of  Saint  Augustine^  Fla.,  he  promptly  showed  a  prac- 
tical solution  of  the  difBlculty  by  taking  me  to  a  patch  of  aiUSedfi^  aboat 
twenty-five  feet  by  one  hundred,  or  only  about  the  one-sixteenth  partof 
an  acre.  From  that  little  patch  Mr.  B.  assured  me  that  he  had  fed  a 
cow  during  the  summer  months,  getting  as  fine  milk  and  butter  as  ever 
he  got  Xorth;  and  further  said  that  twice  that  area,  or  one-eighth  part 
of  an  acre,  would  be  ample  to  supply  a  cow  with  food  dui  iug  the  entire 
season.  The  land  used  by  Mr.  Bronson  for  his  experiment  with  alM& 
was  identical  with  the  thousands  of  acres  in  his  immediate  vicinity, 
which  was  given  over  to  the  blue  palmetto  and  scrubby  pines,  throngh 
which  the  goat-like  cattle  browse  out  a  miserable  existence,  lb.  Bron- 
son, though  only  an  amateur,  is  a  careful  observer,  and  an  enthnsiaatie 
student  in  everything  that  relates  to  agriculture.  In  the  culture  of  al- 
falfa for  Florida  and  other  Southern  latitudes  he  advises  that  the  eiop 
be  sown  early  in  the  fall ;  early  enough  to  attain  aheight  of  4  or  Sindies 
before  growth  is  arrested  by  cold  weather— in  Florida  si^  from  lat  to 
15th  of  October. 

The  soil  best  suited  for  the  gi*owth  of  alfiedfa  is  that  which  is  ieef 
and  sandy ;  hence  the  soil  of  Florida  and  many  other  portions  of  the 
cotton  belt  is  eminently  fitted.  The  plant  makes  a  tap-root  with  ftv 
laterals,  and  its  roots  are  often  found  at  a  depth  of  6  to  8  feet,  tbni 
drawing  food  from  depths  entirely  beyond  the  action  of  drought  or  heat 
When  alfalfa  is  to  be  grown  on  a  large  scale,  to  get  at  the  best  results 
the  ground  chosen  should  be  high  and  level,  or,  if  not  high,  such  asis 
entirely  free  from  under  water.  Drainage  must  be  .as  near  i)erfect  as 
possible,  either  naturally  or  artificially.  This  in  &ct  is  a  primary  ne- 
cessity for  every  crop,  unless  it  be  such  as  is  aquatio  or  subaquatic 

Deep  ploughing,  thorough  harrowing  and  leveling  with  thatvaloaUe 
implement  the  ^'smoothing  harrow,''  to  get  a  smooth  and  level  sorfaee, 
are  the  next  operations.  This  should  be  done,  in  the  Southern  States, 
from  1st  to  20tli  October,  or  at  such  season  in  the  fall  as  would  be  soon 
enough  to  insure  iv  frrowth  of  4  or  5  inches  before  the  season  of  growth 
stops.  Draw  out  lines  on  the  prepared  land  20  inches  apart  (if  for 
horse  culture,  but  if  for  hand  culture  14  inches)  and  2  or  3  inches 
deep.  These  lines  are  best  made  by  what  market-gardeners  call  a 
"marker,"  which  is  made  by  nailing  six  tooth-shaped  pickets  6  (ff 
8  inches  long  at  the  required  distance  apart  to  a  three  by  four  indi 
joist,  to  which  a  handle  is  attached,  which  makes  the  marker  or  dragi 

'The  cultivation  of  lucorno,  called  on  the  Pacific  coast  alflalfia  (Medkago  Mlto 
of  the  botanists),  is  of  Immcuso  importance  in  certain  dir  soila.  TUs  paper  is  vxi^ 
ten  hy  a  competent  authority,  Mr.  Peter  Henderson,  of  New  Toik. 
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rhe  firs4t  tooth  is  set  asaiust  a  garden  line  drawn  tight  across  the  field, 
the  sharker  is  dragged  backwards  by  the  workman,  each  tooth  marking 
a  line ;  thus  the  6  teeth  mark  6  lines,  if  the  line  is  set  each  time ;  but  it 
is  best  to  place  the  end  tooth  of  the  marker  in  a  line  already  made,  so 
that  in  this  way  only  5  lines  are  marked  at  once,  but  it  is  quicker  to  do 
this  than  move  the  line.    The  lines  being  marked  out,  the  seed  is  sown 
by  hand  or  by  seed-drill,  at  the  rate  of  8  to  12  ponnds  per  acre.    After 
sowing — and  this  rule  applies  to  all  seeds,  if  sown  by  hand — the  seed 
mast  be  trodden  in  by  walking  on  the  lines,  so  as  to  press  the  seed 
down  into  the  drills.    After  treating  in,  the  ground  must  be  leveled  by 
raking  with  a  wooden  or  steel  rake  'along  the  lines  lengthways,  not 
across.    That  done,  it  would  be  advantageous  to  use  a  roller  over  the 
land^  so  as  to  smooth  the  surface  and  further  firm  the  seed,  but  tills  is 
not  indispensable.    When  seeds  are  drilled  in  by  machine  the  wheel 
presses  down  the  soil  on  the  seed,  so  that  treading  in  with  the  feet  is 
not  necessary.    After  the  seeds  germinate  so  as  to  show  the  rows,  which 
will  be  in  from  two  to  four  weeks,  according  to  the  weather,  the  ground 
must  be  hoed  between,  and  this  is  best  done  by  some  light  wheel-hoe,  if 
by  hand,  such  as  the  '^  Universal.''    On  light  sandy  soil,  such  as  in 
Fkurida,  a  man  could  with  ease  run  over  two  to  three  acres  per  day. 
The  labor  entailed  in  this  method  of  sowing  alfalfa  in  drills  is  some- 
what greater  than  when  sown  broadcast  in  the  usual  way  of  grasses 
1     i  ok>ver,  but  there  is  no  question  that  it  is  by  far  the  best  and  most 
ofi table  plan,  for  it  must  be  remembered  that  the  plant  is  a  Mrdy 
aly  and  is  good  for  a  crop  for  eight  to  ten  years.    Moreover,  the 
D£:  in  drills  admits  of  the  crop  being  easily  fertilized,  if  it  is  found 
loei     ry  to  do  so ;  as  all  that  is  necessary  is  to  sow  bone-dust,  super- 
^puates,  or  other  concentrated  fertilizer  between  the  rows,  and  then 
suu:  it  into  the  soil  by  the  use  of  the  wheel-hoe.    In  the  ground  of  Mr. 
on,  of  Saint  Augustine,  Fla.,  he  found  that  the  seed  sown  in  the 
lUuie  of  October  gave  him  a  crop  fit  to  cut  in  three  months  after  sow- 
^,  and  three  heavy  crops  after,  during  the  same  year ;  and  I  have 
ubde  doubt  that  in  that  climate  and  soil,  so  congenial  to  its  growth,  that 
six  heavy  green  crops  could  be  cut  annually,  after  the  plant  is  fairly 
dstablished,  if  a  moderate  amount  of  fertilizer  was  used,  say  300  pounds 
of  superphosphate  or  bone-dust  to  the  acre.    Mr.  William  Grozier,  of 
ETorthport,  Long  Island,  one  of  the  best-known  farmers  and  stock- 
breeders in  the  vicinity  of  l^ew  York,  says  that  he  has  long  considered 
[fa  one  of  the  best  forage  crops.    He  uses  it  always  to  feed  hLs  milch 
DC     I  and  breeding  ewes,  particularly  in  preparing  tiiem  for  exhibition 
lairs,  where  he  is  known  to  be  a  most  successful  competitor,  and 
ways  takes  along  sufficient  alfalfa  hay  to  feed  them  on  while  there. 
jor.  Crozicr's  system  of  culture  is  broadcast,  and  he  uses  some  fifteen 
or  sixteen  pounds  of  seed  to  the  acre,  but  his  land  is  unusually  clean 
iind  in  a  higli  state  of  cultivation,  which  enables  him  to  adopt  the  broad- 
east  plan ;  but  on  the  average  land  it  will  be  found  that  the  plan  of  sow- 
In^  in  drills  would  be  the  best. 

•.  Crozi(M\s  crop  the  second  year  averaged  eighteen  tons,  green,  to 

I  acit?,  and  about  six  tons  when  dried  as  hay.    For  his  section — the 

it    le  of  New  York — he  finds  the  best  date  of  sowing  is  first  week  in 

,  and  a  good  cutting  can  be  had  in  September.    The  next  season  a 

STOP  is  obtained  when  it  is  cut,  if  green,  three  or  four  times.    If  to 

d  for  hay,  it  is  cut  in  the  condition  of  ordinary  red  clover,  in  blos- 

it  then  makes  after  that  two  green  crops  if  cut;  sometimes  the 

instead  of  being  cut  is  fed  on  the  ground  by  sheep  or  cattle. 

, .     M.  Sargent,  Macon,  Ga.,  writing  to  us,  under  date  March  6| 
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1883,  says :  <<  I  consider  alflalfa  to  be  the  most  yalnable  forage  plant 
that  can  be  used  in  this  section  of  the  coantry,  that  is  the  enti^  cotton 
belt,  or  north  of  it,  if  the  land  is  sandy  without  a  clay  subsoil  too  near 
the  surface.  Planters  are  just  beginning  to  find  out  its  merits;  and  no 
poverty  of  stock  will  ever  occur  where  al&lfa  is  raised.  In  the  summer 
of  1881,  when  everything  else  was  parched  here  with  heat  and  droaght, 
this  alone  was  prompt  in  its  maturity  for  the  mower.  It  should  he  cat 
for  hay  when  in  blossom,  and  can  easily  be  cut  three  or  four  times  here, 
wherever  the  land  is  in  rairly  good  condition. 

'^  Those  who  do  not  succeed  wiQi  it,  sow  it  broadcast  and  surrender  it 
to  the  hogs  early  in  the  season,  lliose  who  do  succeed  sow  in  drills, 
18  inches  apart  and  cultivate  early.'' 

Ic  will  be  seen  that  Mr.  Sargent  advises  drills  much  wider  than  we 
recommend,  which  I  presume  is  to  admit  the  horse-hoe,  but  a  quicks 
crop  undoubtedly  would  be  got  at  14  inches  apart,  and  by  use  of  the 
hand  '<  Universal  Wheel-Hoe,"  the  work  could  be  done  on  light  soil 
nearly  as  quickly  as  by  horse  cultivator. 

Alfalfa  is  extensively  grown  in  Europe,  particularly  in  franoe  and 
Germany,  where  it  is  considered  a  valuable  crop  for  rotation,  and  is 
classed  by  the  French  as  one  of  the  planter  ameliaraiUes  ;  for  in  Soath- 
em  France  wheat  has  been  successfully  Taised  after  six  or  seven  years 
of  alfalfa  on  ground,  which  formerly  had  failed  to  give  good  crops  d 
wheat.  Although  alfalfa  may  be  grown  in  cold  latitudes  as  wdl  asin 
warm,  as  the  plant  is  entirely  hardy,  yet  its  value  is  not  so  maiked  in 
cold  climates  where  it  finds  competitors  in  red  clover  and  the  giaaseB; 
but  in  light  soils,  anywhere,  particularly  in  warm  climateSi  ito  deep- 
rooting  properties  make  it  conoiparatively  independent  of  moistnze; 
hence  it  is  the  forage  plant  jpar  excellence  for  the  Southern  States;  and 
when  it  is  considered  that  immense  sums  are  paid  annnaUy  ^r  baled 
hay,  by  the  Southern  to  the  Northern  States,  not  only  for  the  hay  itself) 
but  to  freight  it,  the  wonder  is  how  lon^  tney  will  continue  to  do  80, 
with  the  material  at  hand  to  produce  a  better  article  at  probably  one- 
fourth  the  cost. 

At  the  date  of  our  writing,  thousands  in  Florida  and  other  Southern 
States  are  engaged  in  the  culture  of  oranges,  and  other  firaits,  and  veg- 
etables for  the  Northern  markets — and  while  in  specially  flavored  locsr 
tions  success  has  attended  these  enterprises,  yet  it  is  doabtftd  if  one  in 
four  makes  it  profitable;  while,  with  the  culture  of  tiiis  valuable  forage 
plant,  the  vast  sums  paid  for  Northern  hay  would  not  only  be  saved, 
but  the  products  of  the  dairy  would  assume  an  importsmoe  which  now, 
among  most  farmers  in  the  extreme  Southern  States,  is  altQgeOiar  o 
known. 


IN^DEX. 


A. 
Aertha8i8,  287,  355,  356, 357,  394. 
Address  before  Georgia  Agricaltural  Society,  323. 
Agricultural  exports  of  1883-'84,  511, 512. 
graphics,  466. 

products  for  Americau  consumption,  505. 
Agriculture,  surplus  product  of,  509. 
AaroU8,2dO,  291,  292, 293,  294,  296,  297, 400. 
4Uoekara  anlhamyicB,  320. 
AUHaxyUna,32S. 

Aifftiiy^  article  on,  by  Pbter  Henderson,  566. 
AJpfia  manducaiOTf  320. 
Amesican  Cimlex,  334, 335,  401. 

remedies  for,  336. 
meromyza,389,390. 
AmmophHavulgariit  400. 
AnaUi  15:p«iictoto,  354. 
Andrjflopera  voodnuifia,  395. 
Amfommais  erain-moth,  345,  346,  347,  348, 349,  350. 
Animal  Industry,  establishment  of  Bureau  of,  6. 

report  of  Bureau  of,  6. 
report  of  Chief  of,  181. 
Afnifoplia  austriaca,  412. 
dmowMla  varians,  412. 
AuowufpactuB  fullerL  301. 
Ai^Jkyamyiaf  the  cabbage,  319. 
dcmopactes,  $ee  Anamapaoiua, 
dpoMtelea  glcmeratus,  285, 323. 
dfM$,  affecting  the  hop,  393. 

hras9io<Bf  317. 
dphjfeus  pulvinariaj  355. 
Apparatus  for  spraying  trees,  339. 
Ipple  trees,  Russian  propagation  and  4oMription  ot,  7* 
tent-caterpillar  in  Utah,  412. 
maggot.  337. 
worm,  o55. 
ipplied  entomology,  general  truths  in,  323. 
Ippropriations,  Table  of,  8. 
Aralia  quinquefolia,  129. 
Aramigus  fulUn,  301, 414. 
kntb  under  crops  in  the  United  Kingdom,  510. 
drma  spinosa,  417. 
ktmy  worm,  388. 
iLiaenical  poisons,  their  history  and  use,  as 

insecticides,  327. 
(  Jian  statistics^  516. 

B. 
,  loss  of  sugar  in^  28. 
BU^r  in,  30. 
e.  effect  of  cold  on  eggs  of,  413. 
aates  of  1883,  424. 
^SM  of,  22,23. 
advantage  of,  20. 
manufacture  in  California,  21. 
yield  of,  per  ton,  22. 
{injuring  corn  and  rice,  413. 


!  570  INDEX. 


t 


ii, ' 


Bisulpbida  of  carbon  for  AngoumoU,  grain-moth,  349. 

cabbage  Anthomyiaj  321. 
grape  phylloxera,  329. 
Blood-root,  133. 

sucking  ConorhmuSj  Professor  Lemmon's  account  of,  414. 
BHsstM  leucopUrouSj  399. 
'  Boll  worm,  415. 

Mr.  Hunt's  remedy  for,  416. 
Botany,  Bureau  of,  work  in,  11. 
Botanist,  report  of,  123. 
Box  psylla,  first  appearance  in  America,  410. 
Brunkr,  Lawrence,  report  on  insects  injurious  in  Nebraska,  398. 
Bryohidy  413. 

Buckwheat,  estimates  of  1883,  424. 
Buffalo  gnat,  the  Southern,  340. 

Burrowing  wasps,  as  enemies  of  imported  cabbago-wonoy  400. 
Butters,  American,  analyses  of,  65  to  68.  . 
«  and  their  adulteration,  55. 

caseine,  57. 

characteristics  of  good,  64. 
curd,  57,  64. 

estimate  of  water  in,  56. 
manipulation  of,  57, 64. 
,  methods  of  collection^  56. 

examination,  56. 
optical  properties  of,  65. 
properties  of  a  good,  66. 
results  of  analyses,  61. 
salt  in,  56. 

saturation  equivalent  of,  58,  65. 
soluble  and  insoluble  fat  acids,  59,  65. 
specific  gravity  of  the  fat  of,  64. 
summary  of  the  analyses  of^  62,  63. 

C. 

Cabbage  Anthomyia,  319,  320,  321.  • 

OsciniSy  322. 

plant  louse,  317,  318,  319. 
insects,  285,  289. 

Colorado  flea-beetle,  308. 

in  Missouri,  in  1884,  410. 
potato  beetle,  308. 
cut-worms,  289, 
false  chinch-bug,  315. 
harle(iuiu  cabbago-bug,  309. 
imbricated  snoat-beetlo,  300. 
imported  cabbage-worm,  323,  400,  41G. 
Rocky  Mountain  locust,  323. 
tarnished  plant-bug,  312. 
wavy-striped  flea-beetle,  311. 
Zimmerman's  flea-beetle,  301. 
Calandra  oryzos,  348, 414. 

remoicpunctaia,  348. 
Caloptenua  differentialis,  399. 
femur  ruh'umy  399. 
spretus,  323, 398, 399. 
Cane-cutter,  the,  46. 

ca])acity  of,  47. 
Capsus  olUneaiuSj  312, 313. 
Carpocapsa  pomonellaj  355. 
Catalpa  sphinx,  415. 

Cattle  fever,  Southern  geographical  distribution  of,  252. 

in  North  Carolina,  254. 

South  Carolina  and  Georgitt,256. 
Tenncrtsco,  256, 257, 266. 
Virginia,  253. 
Cattle,  improvement  by  breeding,  447, 448. 
losses  of,  in  1883-'84,  446. 
percentage  of  high  grade  of  447. 


INDEX.  571 

\d<nnjfia  U^uminicola,  411. 

lanra,  infesting  fruits,  396, 397. 
lar,  Florida  red.  128. 

stinking,  126. 
aphon,  318. 
'ealfl,  488. 

American,  investigation  of,  79. 
product  per  head  of,  486. 
Eiff,  scale,  354. 

luUognathus  marginatus,  416. 
emistry,  Bareau  of,  work  in,  11. 
emist,  assistant,  report  of,  69. 
emist's  conclusions,  122. 

report  of,  19. 
llocorus  hivulneruBf  353, 354. 
inch-bug,  399, 403. 

destroyed  by  rains  in  Nebraska,  399. 
in  Northern  New  York  in  1883,  403. 
not  injurious  in  Northern  New  York  in  1884)405. 
notes,  403. 
the  false,  315. 
r       3a,  destroying  cottony  maple-scale,  354. 
*  inaculataj  135. 
ex  Americanay  334, 401. 
yifugOy  racemosa^  135. 
Alls  plants,  introduction  of  family  of,  7. 
siocampa  Americana^  4l*J. 
►ver-seed  midge,  a  new  locality  for,  411. 
oscinis,  3*22. 
sweet,  Bokhara,  ItiS.  • 

ibiona  pallenSf  415. 
widce,  effect  of  cold  on  eggs  of,  413. 
)oophagu8  lecaniiy  Sof). 
xms  innumerahilis,  351. 
)cygu8  AmerioanuSy  415. 

erythrophthaimu§y  415. 
lohrinus  nanguisuga,  414. 
losh,  black,  135. 

\<up%9  tristiSj  injuring  willows,  336. 
iorado  food-plants,  308. 
mmissioncr  of  Agriculture,  report  of,  5. 
nmou  longicorn  pine-borer,  379, 380,381. 
nmerce,  internal  and  external,  507,508. 
Qdition  of  stock  in  1883  and  1884,  445. 
^eu8  lineolarU,  312. 
m  and  cotton,  area  of,  10. 

wheat  isi  former  records,  568. 
annual  variations  in  yield  of,  480. 
bill-bugs,  413. 
crop  of  1884,  500. 
domestic  consumption  of,  455,456. 
effect  of  varying  products  on  price  of,  485. 
exportation  of,  in  58  years,  482. 
farm  prices  of,  for  1884,  £66. 
produotion  and  export  of,  486. 
per  head  of,  481. 
progress  of,  4^1. 
proportion  of  merchantable,  457, 45H. 
quantity  of  export  of,  and  com  meal,  483, 484. 
yielll  of,  in  1879  and  1883,  480. 
per  acre  of,  481. 
.318. 
area  of,  488. 
cron  of  1884,  558. 

rts,  comparison  of,  with  brendstuffs  and  auimal  pTodnotSi  510. 
jrices  of,  for  1884,  567. 
)f,  production,  487, 488. 

leaf-beetle,  the  streaked,  336, 402. 
,  notes  on,  415. 


I 
I ; 


572  INDEX. 

Cottony  maple-scald,  350, 351, 352, 353, 354, 355, 417. 
Cianberfy  fure-worm,  395. 

fruit- worm,  355,  356, 357, 394, 395. 
insects,  287, 394, 395. 
leaf-folder,  395, 396. 
Crop  estimates  of  1883,  422, 426. 
reports,  method  of,  419. 
of  Ontario,  513. 
Crops,  area  of,  in  the  United  Kingdom,  515. 

of  the  year  1884, 558. 
CaokooB  destroying  larvs  of  catalpa  sphinx,  415. 
Cucumber  flea-beetle,  316. 
Cut-worms,  289, 290, 291, 292, 293, 294, 296, 297, 298. 

in  Nebraska,  400. 
Cyclone-nozzle,  its  invention  and  principle,  320. 

D. 

Dairy  production,  examination  of,  12. 
Ddhruma  coccidivoray  354. 
Dark-sided  out-worm,  290. 
Death-web  of  young  trout,  342. 
Deilwhila  Uneata,  412. 
Deudraoionua,  374. 
Departmental  Reports,  16. 
Devil's  riding-horse,  415. 
Diffosion  process,  analyses,  49, 50. 

apparatus,  46. 
applied  to  serghum,  45. 

tropical  cane,  34  to  38. 
at  Aska,  44. 

analysis  of,  44. 
Guadaloupe,  42, 43. 
Louisiana,  40, 41, 42, 45. 
the  Department,  38, 39. 
battery,  47. 

manipulation,  47. 
results  by  analysis  48,  50. 
conclusion  from  experiments,  50,  61,  S2. 
history  of,  33. 

increase  in  return  of,  over  mill  Juice,  48. 
Juice,  analyses  o^  37. 
loss  of  sugar,  49. 
masse  ouite,  50. 
of  the  bagasse,  43. 

cane  44. 
success  of,  52,  53. 
theory  of,  31. 

mathematically,  31,  ZSL 
Diploeis  tHHd,  389. 

Dipterous  larvsQ  infesting  culms  of  wheat,  390. 
Disease  of  stock  in  18d3-'84, 445. 
Doryphora  lOMneata,  308, 312, 416. 
Dwarfing  of  oaks  by  Malladon  melanaptts,  410. 

E. 

Economic  entomology,  principles  in,  325. 

Edinburg,  forestry  exhibition  at,  287. 

Ellerman  &  Peeiniller  on  streaked  cottonwood  leaf-beetle,  336. 

Elm-leaf  beetle,  338. 

Enemy  to  white  roses,  413. 

Ensilage,  analyses  of,  ^21^  122. 

chemical  alteration  during  conversion,  117  to  12L 
Entomology,  Bureau  of^  work  in,  12, 
Entomologist,  report  or,  285. 
Enzootics  of  ergotism,  212. 

objections  urged  against,  229  to  23L 
Epic<Bru8  imhricaius,  300. 


INDEX. 

"ot.  ohemical  compoBition  and  action  of,  232  to  240. 

,  uiobory  of,  240  to  250. 
treatment  and  prevention  of,  251. 
e      e  allyniij  :i87. 

upodes,  355,  417. 

hiemalis,  3fS5. 
aropean  cabbage  butterfly,  416. 

P. 

eJso  caterpillar  on  grass  and  sedge,  401. 

chinch-bng,  315,  316. 
(hrm  acreage,  increase  of,  in  30  years,  469. 
and  forest  areas,  490. 

animals,  increase  of,  in  30  years,  475  to  500. 
numbers  of,  440. 

of  the  Dominion  of  Canada,  516. 
value  of,  475. 
laborers,  wages,  474. 

average  per  month,  474. 
prices  of  the  crop  of  1884, 566. 
produce  of  the  Dominion  of  Canada,  515. 
values,  490. 

comparison  of,  in  1859  and  1879,  470. 
increased  by  other  industries,  471  to  474. 
of  products  of  agriculture,  469. 
irmer's  income,  474. 
irms,  forest  lands  in.  491. 

CRKALD,  Prof.  C.  H.,  on  Steganopiycha  ratevburgiana, 378.  . 
ield-cricket  injuring  wheat,  391. 

crops,  yield  of,  in  Russia,  527  to  529. 
ire-worm,  3i95. 

effects  of,  suggested  remedies  for,  395. 
tTCH,  Dr.  A.,  on  cabbage  Anthomyiaf  320. 
lea-beetle,  the  Colorado  cabbage,  308. 
wavy-striped,  301. 
Zimmerman's,  304. 
like  negro-bug,  390. 
louse,  infesting  box,  410. 
ida  yew,  127. 

red  cedar,  128. 
lours,  analysis  of,  110, 112. 

average  composition  of,  111. 

baking  experiments  with,  112  to  115. 

results  of,  116. 
experiments  on  the  hygroscopic  relations  of,  103  to  IOC. 
y  of  Kolumbacz,  341. 

>RBES,  Prof.  S.  A.,  on  effect  of  puncture  of  tarnished  plant-bug,  314. 
Foot-and-mouth  disease,"  characters  distinguishing  this  disease,  224, 229. 

class,  condition,  &o.,  and  care  of  lihe  animal,  219. 
contagiousness  of,  225, 678. 
evidence  pointing  to  ergot  as  the  cause,  222,  223. 
history  of  the  disease  and  situation  of  the  affected 

215  to  229. 
symptoms  and  character  of,  220. 
the  eruptions  on  the  udder,  228. 

feet  symptoms  of,  228. 
becoming  scientific,  165. 
airy.  Bureau  of,  work  in,  14. 

report  of,  137. 
work  of  the  agents  of,  137. 
confess,  167. 

exhibition,  Edinburgh  International,  167  to  169,  287. 
experiment  stations,  180. 
in  California,  Oregon,  and  Washington  Territory,  142  to  145i. 

Illinois,  146. 
•    Indiana,  145. 
Iowa,  141. 
Minnesota,  141. 


574 


INDEX. 


ki 


Forestry  in  Pennsylvania,  137  to  140. 
Wisconsin,  147, 148. 
insects,  374. 

report  of  Hon.  Robert  W.  Furnas  ou,  148, 149. 
schools  of,  180. 
tables  for  Nebraska,  149. 

why  Government  should  engage  in,  166.  • 

Forests,  better  than  dikes,  160-*161. 

depletions  of,  by  fire  and  ax,  15. 
Government,  protection  of,  164. 
hazardous  property — fires,  156. 
history  of,  repeating,  other  nations,  157. 
need  of  Government  acts  to  protect,  159. 
rapid  destruction  of,  154. 
results  of  removal  of,  157. 
streams.  Government  aid  in  commission,  163. 
Fowls,  gape  disease  o^  269. 

embryogeny  and  deyelopment,  277. 
history  of,  270. 

means  of  destroying  and  arresting,  280. 
symptoms,  283. 

zoological  and  anatomical  deaoription  of,  27^ 
Fruit- worm,  the  cranberry,  335,  394. 

grape,  355. 
Fnller's  rose-beetle,  301,  414. 

G. 
Galerttca  decora,  336. 

xanthomelcena,  338. 
Gardens  and  grounds,  work  of,  6. 
Gelechia  ceremella,  345,  350« 
GeUemium  marilandicay  134. 
Georgia  bark,  128. 

State  Agricultural  Society,  address  before,  323. 
Ginseng,  129. 

Glassy  cut-worm,  296,  297. 

Glycobiua  speciosuSj  382.  , 

Gortyna  «elm,  417. 

nitelay  :}92,  393,  403,  417. 
Grain  crops,  investigation  of  insects  affecting,  288» 
moth,  the  Angoumoi8f  345. 
weevils,  348,  414. 

ravages  of,  in  Florida,  414. 
Granulated  cut-worm,  291,  292,  293. 
Grape  fruit- worm,  355. 

phylloxera,  325,  405  to  409. 

life  history,  325,  406. 
Grapholitha  prunivoranaf  418. 
Greasy  cut- worm,  294,  295. 
Gryllotalpa,  416. 
GryUus  abbreviatuSj  391. 
GuNFT,  A.  A.,  on  ravages  of  buffalo  gnat«  344 

H. 

Hadena  devastatrix,  296. 
Haltica  cucumeris,  316. 

memorumf  302, 304. 

siriolaia,  410. 
Harlequin  cabbage-bug,  309,  310,  311. 

Harvest  niitc  destroying  eggs  of  cottony  maple-soale,  355,  417. 
Hay,  estimates  for  1685,  425. 
Hellebore,  American,  131. 
Hemlock  poison,  135. 

Herbelin,  J.,  on  his  success  in  silk  culture,  361. 
Heteropus  ventricoaus,  387,  390. 
Hop  insects,  '30X 
Horn-beam  psylla,  419. 

Hot  water  as  remedy  for  cabbage- worm,  417. 
Hubbard,  H.  G.,  on  ett'ect  of  unstable  kerosene  emulsions, 

spreading  of  scale  insects,  353. 
rust  of  the  orange,  361. 


INDEX.  575 


H9  can4iden9i8, 132. 
ipidiua  C0ccidivoru$f  353. 
ipi8  bigeminata,  354. 
signataj  354. 


I. 


ited  snout-beetle,  300. 

food  habits,  300. 
injury  to  cabbage,  300. 
j>robable  larvalliabits,  301, 
remedies,  301. 
ed  cabbage- worm,  323, 400, 416. 

burrowing  wasps  as  enemieSi  400. 
hot  water  as  remedy,  417. 
successful  introduction  of  a  parasite,  986,323. 
very  injurious  in  Nebraska  in  1884,  400. 
currant-worin,  326. 
land  area  of,  51^. 
us  insects,  increase  of,  by  agriculture  and  commerce,  324. 

losses  occasioned  by,  324. 
cides,  enumeration  of,  326. 

device  for  perpetuating  the  effect  of  liquids,  303. 
mechanical  contrivances  for  applying,  329. 
I  affecting : 

the  cabbage,  289. 
Cottonwood,  402. 
cranberry,  394. 

evergreen  and  other  forest  trees,  374. 
fall  wheat,  383. 
hop,  393. 
oats,  392. 
rye, 392. 

small  grain  in  Nebraska,  403. 
willow,  334, 336, 401. 
•probable  number  of  species,  326. 
useful  and  beneficial,  324. 
uction,  285. 

a,  phytophagic  nature  of,  386.  • 

5TarKfe,:J57,358,385. 
iritici,  357, 358, 383. 

J. 

persimmon,  introduction  of»  7. 
ON,  Judge  Lawrence  C,  on  catalpa  sphinx,  415. 
vorms,  phytophagic  nature  of,  336. 
'8  Virginica,  12tf. 

K. 

t 

bug,  413. 

N',  John  A.,  on  damage  done  by  the  fly  of  Kolumbaos,  341. 
5  remedy  for  boll  worm,  416. 
e  emulsions,  328, 330. 

as  remedy  for  phylloxera,  288. 
rust-mite,  372. 

experiments  in  California,  332,333. 

formula  lor  preparing,  328, 331. 

invention  and  use, 328. 

mixtures  vs.  genuine  emulsions,  331. 

unstable  mixture  injurious  to  trees,  332. 
W.  H.jOn  chinch-bug  in  New  York,  405. 
liacz,  the  *'fly"  of,  341. 

L. 

of  India,  510, 519. 

in  farms,  proportion  of,  467, 408. 
377. 

Iecrea«e  in  1884,377. 
—      w  isosoma,  357, 358, 385. 
w      berry,  395. 


II 


576  INDEX. 

Leoamumy  351, 355. 

Lemmon,  Prof.  J.  G.,  on  blooJ-SQcking  C^mer^iniw,  414. 
Leptoglo88us  phyllopuSy  311. 
Leptotrachelua  doraaliSy  387. 
Lepus  sylvaticii^y  391. 
L&iioania  unipttncto,  388, 401. 
Lime,  ogechee,  128. 

LiNCECUM,  Dr.  Gideon,  on  harlequin  cabbage-bng,  309. 
LiKTNER,  J.  A.,  on  chinch-bng  in  New  York  State,  403. 
Lohesia  hotranOf  355. 
inflata,  132. 
Loco  weed,  123, 124. 
Locust,  the  Rocky  Mountain,  323, 400. 
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influences  of  the  season,  425. 
Method  of  crop  reports,  419. 
Melilotua  alba,  125. 

Milk  and  butter,  study  of  the  chemistry  of,  55. 
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Mole  cricket,  416. 
Monohammue  confusor,  379. 
Murgantia  histrionica,  309. 

munday  309. 
MURTFELDT,  Miss  Mary  E.,  on  insects  of  Missouri,  416, 
MytilaspxB  gloveriiy  354. 
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